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Abstract

Mitral stenosis is a common long-term complication of rheumatic avéican result in left atrial (LA)
enlargement, increasing the risk of thrombus formation. LA throm@loe associated with an increased risk of
embolic events such as acute limb ischemia (ALI). ALI occurs venrial flow to an extremity is abruptly
interrupted, which may result in amputation or death. A throimlootembolic arterial occlusion is typically the
cause of ALI. The authors describe a case of massive thrombudéfit ieium associated with mitral stenosis,
which resulted in a systemic thromboembolic complicattold1-year-old woman with chronic mitral stenosis
was hospitalized for palpitation and limb pain without dyspreghest pain. Atrial fibrillation was detected via
electrocardiography (AF). Echocardiography revealed a rheumatic, thickerkedtenotic mitral valve, as well
as a 30 x 24 mm thrombus in the left atrium. She was succggséalted with thrombus removal and mitral valve
replacement. Postoperative complications were minimal, and she weargestfrom the hospital four days after
surgey.
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1. Introduction

Left atrial thrombus formation is a serious complication of severe mitral stenosis (26%in 38%ere
stenosis) and atrial fibrillation (AEF. There are many factors that can result in left atrial thrombus such as
atrial fibrillation, the size of left atrium, older age, and the severity of the reimabsis, which has significant
complication resulting in stroke, systemic emboli, and sudden “ddatese thrombo-emboli complications
have higher rates in patient with rheumatic mitral stenosis, especially patients with AF. Howevér, mitra
rheumatic patients with sinus rhythm also have risk in forming of clot in left*&trial

Anticoagulant therapy is the first line of treatment for left atrial thromBuen so, if first-line therapy fails
or if the thrombus has expanded in the left atrium, more aggressive therapy such as thrombolysigcahd sur
intervention may be requirédSerial transesophageal echocardiogram evaluation is needed for following up
the given therapies and also for making sure the complete resolution of the thrombus.

Acute limb ischemia (ALlI) is a potential complication of systemic emboli in patients with mitral istenos
The majority of ALIs (85%) are caused by in situ thrombosis, while 15% are causeertal amboli occlusion
Over 90% of emboli are formed in the héand are typically caused by AF or acute myocardial infarction
Emboli frequently adhere at the bifurcation of arteries, such as aortodimordl, and distal popliteal artéry
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In this case, we report a case of systemic embolus in the form of ALI ireatpatth mitral stenosis and left
atrial thrombus and AF complications.

2. Case

A 51-year-old woman admitted to the emergency room with palpitation since yesterday. This complaint was
not accompanied with shortness of breath nor chest pain. In addition to the palpitation, she also complained of
pain in her leg which had been felt in the past 4 days before admission which accomjthmednbness and
tingling sensationsShe had a history of mitral stenosis which had been diagnosed since 2015 with AF
complication which diagnosed around 2018-2019. She was prescribed Furosemide 40 mg bid, spironolactone
50 mg od, bisoprolol 2.5 mg od, and warfarin 2 mg od on a regular basis atilséoggroutpatient clinic. She
admitted that she had not been taking warfarin for the last 12 days because sheshraémstyual blood loss
than usual. She had no smoking habit, and no history of diabetes mellitus nor hypertension.

When admitted, she had 100/60 mmHg blood pressure, an irregular pulse at 1&0dgpinatory rate of
23 times per minute, body temperature at 36.8 degrees Celsius, and 98 percéphefgbexygen saturation.

She looked slight anemic for the eye conjunctiva observation. We found irregular S1 anda®aaisialtation
and the murmur was hard to be evaluated. At further examination, we found the left lower exteentit}d,
pale, and decreasing pulsation of popliteal artery until dorsalis pedis artery. Then@ay to determine the
oxygen saturation of all toes.
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Fig. 1. ECG when the patient admitted at ER department

The only abnamal laboratory finding was patient’s Hemoglobin at 9.8. We discovered atrial fibrillation with
a rapid ventricular response of 125 to 150 beats per minute on the electrocardiograhest x-ray showed
mitral heart configuration with 60% of cardiac thoracic ratio (CTR). Transthorabiacardiography was
performed and we found severe mitral stenosis with left atrial thrombus measur2c @@ cm which had
not found from the TTE evaluation a year before. From the Doppler ultrasound (DUS) at tvedeéttremity
was found monophasic wave at left femoral common artery and no flow at all of the distal parts.
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Fig. 2. Left atrial thrombus shown in TTE evaluation (black arrow)

Judging from the clinical conditions, ECG, and radiography findings, it was decided to perform fast
digitalization with digoxin 0.25 mg intravenous, anticoagulant with heparin starting at 18 unit/kg/hour
intravenous, and immediate arteriography. From arteriography we found total occlusioredtt fimoral
common artery with thrombus finding with 5 to 6 cm in length.

Fig. 3. Arteriography showed a filling defect (total occlusion) of the left femoral common atirl dorow)

We performed catheter direct thrombolysis (CDT) with 200,000 units of streptokinasenim@@s intra-
arterial in left femoral common artery. When the streptokinase had been administered ar@0@d@cs, the
patient complained having her chest felt being crushed, her vital signs were normal at that Wenseoped
the streptokinase and consult the Thoracic and Cardiovascular Surgery Department andi@@eidedn
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thrombectomy urgent. The procedure accomplished anterogradely as far as 40 cm atiddBnbos was
found, retrogradely 30 cm and found 2 cm thrombus. Then retrogradely frpmoteelure was found thrombus
with 5 to 6 cm in length.

Fig. 4. Evacuation process of left atrial thrombus (black arrow)

A week after the ALI treatment, the patient was operated to undergo mitral valve megta¢MVR) and
left atrial thrombus evacuation. The procedure was completed successfully. Four day¥ Bftgreration, the
patient was discharged. DUS evaluation showed improvement of arteries of the left lower exinentitgh
we found triphasic waves in profound femoral artery, popliteal artery, anterior tibialis ameryosterior
tibialis artery.

3. Discussion

The underlying disease this case is mitral stenosis which mostly found in Rheumatic Heart Disease (RHD).
Although the incidence in developed countries has decreased, RHD remains one of major problems in
developing countries. The excessive dilatation of the left atrium (greater than 65 mm), lshikhaavn as
gigantic atrium, is the most pathological structural findings in rheumatic mitral stenosis. Additionally, severe
mitral valve prolapse, persistent atrial fibrillation, and a heart defect can complicate this cantiAimium
dilatation is a compensatory mechanism induced by increased intracavity pressure in ordemtdymgve
edema and decrease lung failtftétrial fibrillation was triggered by dilation and fibrosis in the left atrium,
which increased the risk of systemic thromboembolism and enlarging the left atrium ¥urther.

Atrial fibrillation, which affects 40% of patients, can exacerbate mitral stenosis tad aaisk factor for
thromboembolic events in patients with mitral stenésiEhe stagnant blood flow in the left atrial appendage
(LAA) and the atrium's lack of maximal contractility during fibrillation increase the risk ofiarter
thromboembolism in patients with mitral stenosis (MS)!® This happens in our patient, forming systemic
thrombus after having history of MS which had been diagnosed since 2015, worsened by AF which diagnosed
since 2018. The other prognosis in MS patient can be a thromboembolic stroke which can lead to néurologica
deficit.16
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Patients with severe MS and AF, as shown from our patient, have incidence rigkndfdembolic events
which need anticoagulant therapy. The levels of fibrinopeptide A, thrombin-antithrombin Il complex, and von
Willebrand factor in the left atrium increase in patients with ¥1She coagulation system has been
demonstrated to be more active in patients with mitral stenosis complicated by lefhédrggment, requiring
adequate anticoagulant therapy. Enlargement of the left atrium has been linked to increased blood flow
turbulence, and regardless of anticoagulant therapy, the risk of thromboembolism increases withmeft a
enlargement® As evidenced by our patient, despite prior warfarin treatment, she developed thromboembolic
complications.

One of thromboembolic events, which happened as complication of MS with AF in our patient, is Acute
Limb Ischemia. ALI is a rapidly deteriorating limb perfusion condition that poses & thréze tissue and
requires immediate evaluation. Patients are included in ALI if the symptoms show before 2Afiezk®.
weeks, it is called chronic limb ischenif&?? Embolism, arterial thrombosis, peripheral artery aneurysm,
dissection, and arterial trauma are the most frequent causes of ALI. As in our patiékélyazaused because
of embolism and arterial thrombosis which developed in her left atrium and her lower limb vesse

The degree of ischemia is grouped according to the Rutherford classification. Tlsenassés based on
the viability of the damaged limb tissue. Occasionally, it is difficult to distinguish between clasaed lib,
as well as between classes IIb and Ill. Immediate diagnosis and revascularizaticthroesiglytics and/or
catheter-based thrombus aspiration or by surgery can reduce the chance of limb deatk vittirreversible
ischemia should undergo amputation (Class Aljhough revascularization can be performed, patients with
ALl have a high mortality and amputation rdt®©ver the previous century, the general etiology of embolization
has shifted away from rheumatic heart disease or congenital heart disease in relatively younglgdinddua
toward cardiac arrhythmias or in situ thrombosis in the elderly. It is critical to remember theausled by
arterial thrombosis or atherosclerotic embolization of vessels is becoming more prevalent, svhighificant
implications for its treatment and managentést.

ALl is a serious disease that can result in amputation of limbs. The decision to detbaiast treatment
and therapy becomes very important. Often the limb cannot be saved because of irreversibie, iacke
amputation is necessary to save the patient's life. Therefore, appropatatetrefor ALI should be initiated
immediately to prevent worsening of limb ischemia and other severe complications. The clinical manifestations
of ALI vary according to the location and duration of the arterial occlusion, the presentatefal circulation,
and the metabolic changes caused by tissue ischemia. Frequently, following arterial osigrsmf,ischemia
manifest at a level/joint distal to the occlusion site.

It is sometimes difficult to define the clinical difference between acute and thrombotic embolic occlusion.
Acute on CLI patients frequently have a history of intermittent claudication and risksféatd®AD such as
smoking, hypertension, renal impairment, and diabetes. The clinical assessment must incorporate the patient's
history. Symptoms of ALI that appear suddenly are characteristic of arterial embolisentatio develop
ALI as a result of thrombosis will exhibit gradual symptoms associated with preexisting PABcesabsed
collateral circulation. The vast majority of embolic occlusions are due to dysrhythmias, withrisgoetiiised
by AF, and 20% by ventricular thrombus (which can have a variety of ciusésyular heart disease remains
a common cause of ALI in low- and middle-income countries.

The classic “6Ps” (pain, pallor, pulselessness, poikilothermia, paresthesia, and paralysis) can aid in
determining the clinical significance of ischemia. However, except in the most sese® af ALl with
previously normal arteries, these symptoms do not always manifest in daily piRetipberal pulse detection
can be improved by calculating the ankle brachial index (ABI) or using Doppler ultra&dtifithe ABI
examination rate in ALI cases is also a predictor of patipnbgnosis where the index <0.7 represents a critical
condition of perfusio® Sensory and motor dysfunction are indicators of a threatened limb in urgent need of
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revascularizationThe Rutherford classification of ALI is the most often used method for determining whether
an ischemic limb may be saved and for guiding therapeutic care methods.

Digital subtraction angiography (DSA) remains the gold standard examination for ALI in terms of diagnosti
accuracy’® DSA can help define the etiology and has the added benefit of allowing for concurrentriteatme
strategies. This should be explored in conjunction with endovascular surgical management in clinical practice
Embolic occlusion is defined by the presence of a crescent-shaped occlusion, or ns@rsausombination
with the normal appearance of the remaining vessels. Thrombotic occlusions are distinguished bgrite pres
of additional areas of atherosclerosis and the formation of multiple collaterals. DSA shouldskece@ean
arterial route that allows for the evaluation of both inflow and outflow. Intra-arterial vasodiatotse used
to alleviate vasospasm in vessels distal to the occlusion site and thus improve visualizatiorrtbEthar ferial
vascular bed®

There is a dearth of data on duplex ultrasound (DUS) diagnostic accuracy in the ALI setthga®&ah 88
percent sensitivity (95 percent confidence interval [CI] 80 percent -98 peacehd) 96 percent specificity (95
percent Cl 89 percent -99 percent) for detecting >50 percent stenosis or occlusioenits péth chronic
occlusion®! DUS is accurate for detecting total or subtotal obstruction of the common femoraljcsaiperf
femoral, popliteal, and bypass graft arteries in 90% of cases where revastoaiizaonsidered, including
patients with ALI®2 Although the diagnostic accuracy is lower when detecting tibial artery stenosis or occlusion,
such distal lesions are uncommon causes of ALI. As such, DUS should not be used exclusilelpub r
arterial occlusion.

Computable tomography angiography is another imaging modality (CTA). To obtain a clear view of the leg's
arteries, CTA requires the administration of non-ionic contrast. Although there is a linkbéhized contrast
use and acute kidney injury, it is a disproportionate relative concern when dealing with a potetéiblly f
condition. Current CTA technology enables coverage of the entire body in a single acquisition, twith fas
acquisition times, high resolution, and the possibility of reconstructing axial images with sirileaicgcto
DSA images® CTA has the upper hand of allowing for evaluation of the thoracic and abdominal aorta for
possible embolism sources, as well as the bowel vessels for other.dfrbalascular abnormalities may be
observed that are related to the pathogenesis of ALl or have significant clinical implications.

DSA, CTA, and DUS can all be contemplated for imaging in patients with ALI, depending on expert
presence, availability over time, and patient preference. CTA is the mostritlgqueed imaging modality due
to its availability, and it should be used for treatment planning unless the ischemiare esemagh that
additional imaging is not possible.

The primary goal of management of ALI is reperfusion of the ischemic limb. The initial medatanent
for ALl is to administer adequate analgesics and intravenous unfractionated heparin (UFH)eabfab¢laG0
units, or 70-100 units/kg body weight, followed by a follow-up infusion dose adjusted accorttiagtdient's
reaction and monitored with activated partial thromboplastin time (APTHE objectives of this early therapy
are to prevent emboli from spreading and to produce an anti-inflammatory®&ffect.

The urgency with which treatment and reperfusion measures are initiated is determineddwetitye of
limb ischemia as determined by the Rutherford clinical classificafiba management strategy based on the
widely published Rutherford classificatiSrincorporates angiography, endovascular techniques, and surgical
techniques. Various revascularization methods are available, such as surgical thrombo-embdigptsay,
catheter-directed thrombolysis (CDT), thrombus aspiration/ mechanical thrombectomy (with or without
thrombolysis) and hybrid procedures including thrombendarteriectomy. The approach, which will be used,
determined bya variety of factors, including expert staff, available team facilities, as well as patient
characteristics such as the length and the degree of severity of ALI, the sitarigindof blockage
comorbidities, and potential therapeutic risks.
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Class | limb ischemia does not pose a threat requiring immediate action, anceqagnfly managed as
chronic limb ischemia, based on a complete vascular examination. Most of these individudlis fzeotea
multiple chronic conditions, making conservative approaches more appréprittaiever, some grade 1
ischemic patients warrant revascularization and are managed similarly toA&lpatiéhts, if the limb is at risk.
Therefore, immediate angiography is a necessary initial step to salvage the lemtdwascular techniques
such as CDT or percutaneous mechanical thrombectomy (PMT).

Leg ischemia that threatens tissue perfusion, Rutherford classification class IIBjlicae saved if
revascularization can be done immediately. Surgical embolectomy is the most frequently used procedure f
rapidly reperfusing the limb and ensuring tissue continuity. Embolic occlusive lesiorjsshagcessitate an
embolectomy operation, whereas thrombotic occlusion may necessitate endarterectomy or byppsAsurge
is the case with endovascular procedures, assessment arteriography is often suggested unlessngmbolec
restores the distal pulse to norrffallhere is widespread agreement that evaluation angiography following
thrombo-embolectomy is necessary to document the procedure's success, as residuarthomimon and
their detection is associated with a decreased risk of re-intervention and limbtanptt& Re-embolectomy
or bypass surgery may be considered if residual thrombus is discovered following embolectomy. Another
possibility is to inject an intraoperative thrombolytic agent directly into the associatgdiadeder to dissolve
any remaining thrombu$:4°

Ischemia of Ruhterford class Il is presumed to be a permanent Atag with audible vessel Doppler
pulse examination, the patient had severe sensory and motor loss, along with musclamigjioiéssistent skin
discoloration. Evaluation of the duration of ischemia is very important in thisIdlse disease is identified
quickly (within two hours of the onset of ischemia), immediate embolectomy can still save thEffionts at
revascularization exceeding 2 hours are unlikely to be succeasilcan lead to renal failure due to
rhabdomyolysis and contractures of adjacent muscles, which may interfere with amputatiorr atadclate
patients with severe ischemia, compartment syndrome frequently occurs in conjunction with surgical
reperfusion strategies. Swelling pressure exceeding 30 mmHg after revascularizatiomdscation that
fasciotomy is necessafy.

A reperfusion syndrome may emerge following revascularization and reperfusion of the dffabted
Activated leukocytes and platelets from reperfusion stimulate the production of inflammatory meafatirs,
disrupt the cellular membrane ion pumps, resulting in the generation of free radicals ahehttéfl As
consequence of this, myoglobin, potassium, lactate, and microthrombi are all absorbibe isystemic
circulation This can result in kidney failure, arrhythmias, and, in severe caséls, @ibas condition is related
with morbidity and mortality rates up to 41%.

Anticoagulation is not always necessary, depending on the cause of limb ischHenuienged
anticoagulation should be given to patients with uncorrected cardiac or other embolic.dRapm=ted
embolism occurs at a rate of between 6% and 45%. Another research also fouskl aheelapse of 9% in
patients whom received anticoagulant and 31% whom are notiven.

4, Conclusion

ALl is a medical emergency that can threaten life and limb death, where embolism is onanokthe
prevalent causes of ALIl. AF arrhythmia anomalies in MS patients cause intra¢brdimbus development,
which increases the risk of systemic embolism, including ALlI, if proper anticoagulant medication is not
provided Comprehensive management is needed in dealing with MS cases that cause ALlI, to get g@rd treatm
results for patients. Along with the development of diagnostic and therapeutic modalities in the management of
ALL, it is hoped that patient management will be better, so that the incidence of amputation arcdrdéath
avoided.
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