Case report/Opis przypadku

Cardiac arrest due to left circumflex coronary artery
embolism as a complication of subtherapeutic oral
anticoagulation in a patient with mitral and aortic
mechanical valve prostheses

Zator galezi okalajacej lewej tetnicy wienicowej powiklany naglym zatrzymaniem krazenia
w przebiegu nieskutecznej terapii przeciwkrzepliwej u pacjentki z mechaniczna proteza
zastawki mitralnej i aortalnej
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Abstract

We report a case of a 65-year-old female patient after replacement of aortic and mitral valve with mechanical prostheses and implan-
tation of a pacemaker hospitalized in our clinic due to acute coronary syndrome complicated with cardiac arrest due to ventricular
fibrillation. The electrocardiogram performed on admission showed signs of myocardial infarction with concomitant ventricular pac-
ing. After successful resuscitation the coronary angiography was performed, which showed occlusion of the left circumflex artery (LCx)
by thrombus. On the basis of intravascular ultrasound imaging the presence of vulnerable plaque, parietal thrombus and dissection
of LCx were excluded. It suggested that occlusion of the LCx resulted from its embolism by left-sided heart thrombus due to subtherapeutic
oral anticoagulation. In this case suboptimal anticoagulation was partially iatrogenic. Two weeks before the patient had been given
vitamin K intravenously due to indeterminable international normalized ratio (INR) level, which caused transient resistance to oral
anticoagulants. This case report illustrates tragic difficulties in the treatment with vitamin K antagonists, which concern as many as
2/3 of anticoagulated patients. These troubles contributed to the search for new, more efficient and safer anticoagulants. There are
two classes of new oral anticoagulant drugs, which do not require monitoring of coagulation: direct thrombin inhibitors (e.g. dabi-
gatran) and factor Xa inhibitors (e.g. rivaroxaban). In spite of their proven efficacy in the prevention of ischaemic stroke related to
atrial fibrillation and prevention or treatment of deep vein thrombosis and pulmonary embolism, the use of new oral anticoagulants
for the treatment of patients with mechanical valve prostheses needs further research.
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Streszczenie

Przedstawiono przypadek 65-letniej chorej po wszczepieniu mechanicznej zastawki mitralnej i aortalnej oraz po implantacji sztucz-
nego stymulatora serca, hospitalizowanej w Klinice Kardiologii z powodu ostrego zespotu wieficowego powiktanego nagtym zatrzy-
maniem krazenia w mechanizmie migotania komér. Przy przyjeciu do Kliniki w EKG obserwowano zapis Swiadczacy o zawale migs-
nia serca w obrazie stymulacji serca. Po skutecznej resuscytacji pacjentce wykonano koronarografie, w ktérej stwierdzono amputacje
gatezi okalajacej lewej tetnicy wiencowej (Cx) spowodowang zakrzepem w Swietle naczynia. Na podstawie obrazowania metoda ultra-
sonografii wewngtrzwiencowej wykluczono obecnos¢ niestabilnych zmian miazdzycowych, zakrzepu przysciennego oraz dysekcji Cx
w miejscu jej amputacji. Uznano, Ze przyczyna zamkniecia Cx byt zator materiatem zakrzepowym z lewych jam serca, ktérego powsta-
nie prawdopodobnie zostato spowodowane nieskutecznym leczeniem przeciwkrzepliwym. W przedstawionym przypadku suboptymalny
poziom wskaznika protrombinowego (international normalized ratio — INR) miat czesciowo przyczyne jatrogenna. Okoto 2 tygodni przed
obecnym incydentem sercowo-naczyniowym pacjentka z powodu nieoznaczalnych wartosci INR otrzymata dozylnie witamine K, co
spowodowato przejsciowa opornosé na pochodne kumaryny. Przypadek ten jest dramatyczng ilustracja trudnosci w leczeniu prze-
ciwkrzepliwym, dotyczacych nawet 2/3 chorych wymagajacych takiej terapii. Wymienione trudnosci potwierdzajg zasadnos¢ poszu-
kiwania skuteczniejszych, bezpieczniejszych i bardziej przewidywalnych metod profilaktyki przeciwzakrzepowej. Wynikiem tych poszu-
kiwan sg aktualnie dwie nowe grupy doustnych lekéw przeciwkrzepliwych niewymagajacych monitorowania efektu antykoagulacyjnego.
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Nalezg do nich: bezposrednie inhibitory trombiny (dabigatran) oraz inhibitory czynnika Xa (riwaroksaban). Chociaz udowodniono sku-
tecznos¢ wymienionych lekéw w profilaktyce udaru niedokrwiennego u pacjentéw z migotaniem przedsionkéw oraz profilaktyce i lecze-
niu zylnej choroby zakrzepowo-zatorowej, bezpieczenstwo ich zastosowania u pacjentéw ze sztucznymi zastawkami serca wymaga

potwierdzenia w badaniach klinicznych.

Stowa kluczowe: zator tetnicy wiericowej, antykoagulanty, protezy zastawkowe.

Case report

A 65-year-old woman with a medical history of heart dis-
ease was urgently admitted to the department due to sud-
den cardiac arrest of ventricular fibrillation. The patient had
undergone cardiac surgery in the past (in 2004) because
of complex mitral valve disease with predominance of regur-
gitation. The procedure of prosthetic mitral valve implan-
tation (SJIM-29 valve) was accompanied by a prosthetic aor-
tic valve implantation (SJM-21 valve) due to moderate
stenosis of the valve and tricuspid valvuloplasty due to sig-
nificant regurgitation of the valve. Valvular dysfunctions did
not coexist with coronary artery disease. Left ventricular sys-
tolic function before the procedure was depressed (ejection
fraction 35%). Because of symptomatic bradycardia accom-
panying persistent atrial fibrillation the patient also under-
went a VVI type pacemaker implantation (in 2004). The pa-
tient has also had some oncological history. She underwent
left side nephrectomy and extirpation of the uterus with
appendages due to ovarian and renal cancer (in 2010). In
November 2011 the patient suffered from low-risk pulmonary
embolism. Difficulties with pharmacological control of
the heart rhythm with concomitant European Heart
Rhythm Assiociation (EHRA) class IV symptoms were the rea-
sons for performance of a successful conductance modi-
fication through the atrioventricular node by means of RF
ablation done in September 2011. After the procedure the
heart rhythm remained at about 70 bmp with ventricular
pacing comprising 40-50% of beats. Because of this fact as
well as significantly depressed left ventricular systolic func-
tion with ejection fraction of 25% the patient was also qual-
ified for resynchronization therapy by an upgrade of the

existing device. Coronary angiography performed during this
hospitalization did not show atherosclerotic changes in coro-
nary arteries. Due to a previous episode of pulmonary
embolism and other medical history, an oncological exam-
ination was ordered before the introduction of resynchro-
nization therapy. It did not demonstrate any signs of can-
cer recurrence or dissemination. The presence of prosthetic
heart valves, a previous episode of pulmonary embolism and
atrial fibrillation were the reasons for chronic anticoagula-
tion with vitamin K antagonists. The therapy was difficult
because of labile international normalized ratio (INR) val-
ues. An immeasurable INR value without signs of clinical-
ly overt bleeding was observed in December 2011 during the
patient’s hospitalization on the internal ward due to
stomach pain and loss of appetite. At that time she was
treated with intravenous administration of 10 mg of vita-
min K. The abrupt drop of prothrombin level was probably
caused by depressed liver synthesis of coagulation factors
and decreased absorption of vitamin K caused by retention
of blood in the organs of the abdominal cavity secondary
to decompensating heart failure. After the pharmacologi-
cal intervention INR values decreased to 1.18 and were the
starting point of approximately 2 weeks of transient (war-
farin) resistance.

In the present case the diagnosis of ventricular fibrillation
was made by an ambulance crew at the patient’s home. Ven-
tricular fibrillation, successfully terminated by defibrillation,
reoccurred several times. Electrocardiogram registered
after defibrillations showed signs of myocardial infarction
within the paced rhythm (Figure 1). The patient was intu-
bated and mechanically ventilated. After reaching the hos-

Fig. 1. Electrocardiogram performed on admission
Ryc. 1. Elektrokardiogram zarejestrowany przy przyjeciu
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Fig. 2. Angiogram of left coronary artery (the arrow
shows occlusion of LCx)

Ryc. 2. Angiografia lewej tetnicy wiericowej (strzat-
ka wskazuje miejsce amputacji gatezi okalajacej)

pital she was transferred from the ER directly to the catheter-
ization laboratory.

The patient had a paced rhythm of 70 bmp, and arte-
rial blood pressure of 100/60 mm Hg after infusion of cat-
echolamines (dopamine at 8 ug/kg/min). Laboratory exam-
inations demonstrated leukocytosis (12.87 thousand/ul),
slight normocytic anemia (hemoglobin 11.6 g/dl), increased
levels of D-dimers (9.38 pg/ml), creatinine (1.57 mg/dl), potas-
sium (5.84 mmol/l) and troponin | (0.033 ng/ml). Interna-
tional normalized ratio was 2.18.

Coronary angiography showed the occluded large cir-
cumflex artery (Cx) with lack of significant lesions in the oth-
er coronary arteries. Angiography suggested the presence
of Cx occlusion caused by arterial thrombus (Figure 2). This
suspicion led to the use of aspiration thrombectomy as the
first choice (Export Catheter 6 F). After three passages with
the aspiration catheter, its retraction to the guiding catheter
under constant vacuum and aspiration of blood from the guid-
ing catheter, several macroscopically visible, large frag-
ments of red thrombus were demonstrated (Figure 3). Con-
trast administration to the left coronary artery showed total
recanalization of the circumflex artery with normal flow to
the peripheries of the vessel. At the same time there were
no atherosclerotic changes at the site of previous artery occlu-
sion (Cx/Mo1 bifurcation). Intravascular ultrasound (IVUS) of
the circumflex and marginal arteries was done to exclude dis-
section as a cause of acute arterial thrombosis. The images
from IVUS confirmed the presence of insignificant, stable ath-
erosclerotic lesions without damage to the vascular wall (Fig-
ure 4). No signs of residual peri-mural thrombus were
observed. After successful opening of the artery the patient’s
condition gradually improved, and arterial blood pressure rose
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Fig. 3. The thrombus aspirated from LCx
Ryc. 3. Zakrzep zaaspirowany z gatezi okalajgcej lewej
tetnicy wiencowej

Fig. 4. Angiogram and intracoronary ultrasound of
left coronary artery after thrombectomy

Ryc. 4. Angiografia i ultrasonografia wewnagtrz-
naczyniowa lewej tetnicy wiencowej po zastosowa-
niu trombektomii

to 120/70 mm Hg. The patient was transferred to the inten-
sive care unit. Transesophageal echocardiography did not reveal
the presence of embolic material on the heart valves or in
the left atrial appendage. However, a spontaneous echo con-
trast of blood in the heart chambers was observed. Because
of stable ECG catecholamine infusion was reduced on the next
day and then completely stopped together with sedation dis-
continuation. Subsequently the patient was extubated.
There were no neurological deficits observed as the patient
regained consciousness. She remained in a stable hemody-
namic condition.

Due to persistence of class Ill/IV symptoms of heart fail-
ure despite optimal pharmacotherapy, the presence of signs
of electric dyssynchrony (QRS 140 ms) and normal results
of oncological examination the patient was qualified for car-
diac resynchronization therapy.
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Discussion

Despite the lack of thrombotic material on prosthetic
valves or in the left atrium on transoesophageal echocar-
diography we decided that the most likely reason for cir-
cumflex artery occlusion was embolic material originating
from the left heart chambers. Inadequate control of INR and
its non-therapeutic values after the use of intravenous vita-
min K might have been a cause of thrombotic material gen-
eration. Medical documentation delivered to the hospital
showed INR values between 1.18 and 1.12 during the peri-
od of 10 days preceding the current hospitalization. Embol-
ic aetiology of the presented cardiovascular incident was
also suggested by the lack of atherosclerotic changes in coro-
nary arteries including particularly a lack of unstable pla-
que, dissection or peri-mural thrombus.

Ineffective antithrombotic therapy is an important the-
rapeutic problem concerning up to 2/3 of patients requir-
ing this type of treatment [1]. International normalized ratio
values in patients chronically treated with oral anticoagu-
lants are outside the therapeutic range for 34-60% of the
time [2, 3]. Vitamin K antagonists have a relatively narrow
therapeutic window and their use is subject to obligatory
and regular monitoring of coagulation parameters, which
increases the costs of therapy and influences the patient’s
quality of life. These difficulties led to the search for more
effective, safer and more predictable methods of throm-
boprophylaxis. This research resulted in development of
2 new groups of oral anticoagulant drugs having different
mechanisms of action and not requiring anticoagulation
effect monitoring, i.e. direct thrombin inhibitors (dabigatran
and ximelagatran, which was withdrawn because of hepa-
totoxicity) and factor Xa inhibitors (rivaroxaban, apixaban,
betrixaban). Dabigatran was shown to be effective in the
prevention of ischaemic strokes in patients with atrial fib-
rillation (RE-LY study) [4], in the prevention of primary deep
venous thromboembolism (DVT) (RE-NOVATE, RE-NOVATE 1)
[5, 6], in the treatment of symptomatic DVT (RE-COVER,
RE-COVER 1l) [7] and in the prevention of secondary DVT
(RE-MEDY, RE-SONATE) [8]. Despite that, according to the
most recent update [9], the drug is not effective enough in
patients with prosthetic heart valves (also in patients with
renal or liver failure). Other drugs such as rivaroxaban are
also not indicated as antithrombotic treatment in patients
with prosthetic heart valves.

The present case is a dramatic illustration of difficulties
related to antithrombotic treatment. It may be assumed that
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these types of therapeutic problems are partially iatrogenic.
Vitamin K administration in case of oral anticoagulant over-
dosing may lead to long lasting resistance to vitamin K
antagonists with its very serious consequences. Intravenous
administration of vitamin K should be limited to patients
with significant and life-threatening bleeding irrespectively
of the INR values. In the present case the intervention could
possibly have been limited to oral vitamin K supplementation
at a lower dose and temporary withdrawal of the antithrom-
botic drug. However, given the frequency of emerging dif-
ficulties in maintaining the desired effects of antithrombotic
treatment, it is particularly important to continue research
on new drugs also in patients with prosthetic heart valves.
The currently ongoing phase Il clinical trial REALIGN assesses
the efficacy of dabigatran in comparison to warfarin in
patients with prosthetic mitral or aortic valve; the project
should end in 2018.
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