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SUMMARY

OBJECTIVE: We aimed to investigate cardiac and extra-cardiac pathologies in patients who were operated for acute arterial occlusion.

METHODS: Between March 2010 and March 2018, a total of 120 patients who underwent surgical treatment for acute arterial occlusion
were included in this retrospective study.

RESULTS: 84 (70%) and 27 (22. 5%) of the patients had cardiac and extra-cardiac pathologies, respectively. In 9 (7.5%) of the cases,
no reason for arterial occlusion could be found. Pure atrial fibrillation was found in 39 (32. 5%) patients. Atrial fibrillation and cardiac
valvular pathologies were detected in 45 patients (37. 5%). Among those with a cardiac valvular pathology, 9 patients (7. 5%) had pure
mitral stenosis, 21 patients (17. 5%) had moderate to advanced mitral stenosis with tricuspid regurgitation, 9 patients (7. 5%) had 2°-3°
mitral regurgitation with 3° tricuspid regurgitation, 3 patients (2. 5%) had moderate mitral stenosis, 3°-4° tricuspid regurgitation and
29-3° gortic stenosis, and 3 patients (2. 5%) had 3° mitral regurgitation, 1°- 2° tricuspid reqgurgitation, calcific moderate aortic stenosis, and
coronary artery disease. Among those 27 patients with an extra-cardiac pathology, 21 patients (22. 5%) had peripheral artery disease,
3 patients (2.5%) had an abdominal aortic aneurysm, and 3 patients (2. 5%) had Behcet's Disease.

CONCLUSION: Cardiac and extra-cardiac pathologies should be kept in mind in patients with acute arterial occlusion. Thus, detected
pathologies could be treated, and the development of additional peripheral emboli could be prevented.
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INTRODUCTION

Acute arterial occlusion can occur in any pe-
ripheral artery of the extremities and can lead to
limb ischemia. Also, prolonged ischemia cause in-
creased morbidity and mortality in patients with
acute arterial occlusion'. It was known that acute
arterial occlusion is generally the result of throm-
bus. The term ‘embolus’ originates from the Greek
word ‘embolos’, which means stopper or plug?. In
patients with acute peripheral arterial obstruc-

tion, early embolectomy operation is recommend-
ed without preoperative invasive examination to
prevent distal thrombus migration and recurrent
thrombus formation3. It was known that acute ar-
terial occlusion could be of cardiac or extra-cardiac
(atheroembolic or thrombotic) origin. We aimed to
investigate cardiac and extra-cardiac pathologies in
patients who were operated for acute arterial oc-
clusion.
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METHODS

Between March 2010 and March 2018, A total of
120 patients (63 females [52. 5%], 57 males [47. 5%],
aged 24-79 years, mean age of 45 + 8.5 years] who un-
derwent surgical treatment for acute arterial occlu-
sion were included. Records of these patients were
analyzed. Informed consents of the patients were ob-
tained before the operation. Approval of the local eth-
ics committee was obtained. The main complaints
were coldness and pain in their toes, feet, fingers,
and arms. The diagnosis was made through physical
examination, Doppler ultrasonography (USG), and
infrequently through peripheral computed tomogra-
phy (CT) angiography. The time between the onset of
pain at the affected extremity and admission at the
hospital was between 2 hours to 5 days [mean dura-
tion 19+6 hours]. Unilateral and bilateral femoral em-
bolectomies were performed to the femoral artery in
87 (72. 5%) and 24 (20%) of the patients, respectively.
Also, unilateral brachial artery embolectomy was
performed in 9 (7. 5%) patients. Echocardiography
and electrocardiography that had been performed
for cardiac pathologies and cardiac rhythm problems
in all patients were evaluated. Additional investiga-
tion modalities were performed in patients who were
suspected of having different pathologies.

RESULTS

A total of 84 (70%) and 27 (22. 5%) patients had
cardiac and extra-cardiac pathologies, respectively.
In 9 (7. 5%) of the cases, no reason for arterial occlu-
sion could be found, as shown in Figure 1. Pure atrial

FIGURE 1. ETIOLOGIES DETECTED IN PATIENT
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fibrillation was found in 39 (32. 5%) patients as a car-
diac pathology. Atrial fibrillation and cardiac valvu-
lar pathologies were detected in 45 patients (37. 5%).
Among those with a cardiac valvular pathology, 9 pa-
tients (7. 5%) had pure mitral stenosis, 21 (17. 5%) had
moderate to advanced mitral stenosis with tricuspid
regurgitation, 9 (7. 5%) had 2°-3° mitral regurgitation
with 3° tricuspid regurgitation, 3 (2. 5%) had mod-
erate mitral stenosis, 3°4° tricuspid regurgitation
and 2°-3° aortic stenosis, and 3 patients (2. 5%) had
3°mitral regurgitation, 1°- 2° tricuspid regurgitation,
calcific moderate aortic stenosis and coronary artery
disease (Table 1). Among those 27 patients with an
extra-cardiac pathology; 21 (22. 5%) had peripheral
artery disease (atherosclerosis), 3 (2. 5%) had abdom-
inal aortic aneurysm, and 3 (2. 5%) had Behget’s Dis-
ease.

A total of thirty- five patients (32. 1%) had addi-
tional surgical operations, of which 8 (6. 6%), 9 (7.
5%), 12 (10%) and 6 (5%) had re-embolectomy, pe-
ripheral arterial bypass operation, fasciotomy, and
amputation, respectively. Re-embolectomy opera-
tion was successful in 2 patients, but ischemia was
not recovered in 6 of the patients who had had drop-
feet, ischemic, and infected wounds when they ar-
rived at the hospital. In these patients, fasciotomy
was performed for compartment syndrome caused
by ischemia-reperfusion damage after the re-embo-
lectomy operation, and after that, amputation was
performed (below-knee amputations). On the other
hand, extremities in other 6 (5%) patients with fas-
ciotomy operation were saved with medical treat-
ment, and fasciotomies were closed later.

TABLE 1. DISTRIBUTION OF EMBOLIES ACCORDING TO

ETIOLOGY

Etiology number percentage

(n) (%)

Cardiac causes 84 70
Pure atrial fibrillation 39 32.5
Atrial fibrillation + pure mitral stenosis | 9 7.5
Atrial fibrillation + multiple valvular 33 27.5
pathologies

Atrial fibrillation + multiple valvular 3 2.5
pathologies + coronary artery disease

Extra-cardiac pathology 27 22.5
Peripheral artery disease 21 17.5
Abdominal aortic aneurysm 3 25
Behcet's disease 3 2.5
Unknown etiology 9 7.5
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TABLE 2. COMPLICATIONS OF PERIPHERAL ARTERIAL
EMBOLECTOMY OPERATION

Complication number (n) percentage (%)
Wound Infection 3 2.5
Compartment syndrome 12 10

Amputation 6 5
Hematoma/ecchymosis 9 75

Bleeding 3 25

Cerebral embolism 3 25

Peripheral CT angiography was performed in
patients who had ongoing extremity ischemia after
embolectomy operation, and patients indicated for
peripheral artery bypass operation were detected.
After that, femoropopliteal artery by-pass with 6 mm
polytetrafluoroethylene (PTFE) synthetic graft and
cross-femoral artery by-pass with 7 mm PTFE syn-
thetic graft were performed in 6 (5%) and 3 (2. 5%) pa-
tients, respectively. After these operations, patients’
extremities were recovered, and there was no need
for any additional attempts.

Wound infection, hematoma, bleeding from the
incision, amputation, compartment syndrome and
cerebral embolism developed in 3 (2. 5%), 9 (7. 5%),
3 (2. 5%), 6 (5%), 12 (10%), and 3 (2. 5%) patients, re-
spectively, in the early postoperative period. These
complications are presented in Table 2.

All patients received 175 1U/kg/day low-molecu-
lar-weight heparin for three days in the early postop-
erative period. Warfarin was started later in patients
with atrial fibrillation, whereas antiplatelet therapy
with N-acetyl salicylic acid 300 mg/day and/or clopi-
dogrel 75 mg/day were given to other patients. Warfa-
rin doses were adjusted for an international normal-
ized ratio (INR) of 2 - 3. Following coumadinization,
the low-molecular-weight heparin treatment was dis-
continued. During the follow-up period, the patients’
vital signs were stable, so they were discharged. The
patients were called at the outpatient clinic one week
after discharge. Peripheral artery bypass grafts and
extremity artery lumens at the thrombectomy sites
were patent, and their treatment was continued.
There was no in-hospital mortality.

DISCUSSION

Prevalence of acute arterial occlusion is be-
tween 7- 37.5% among all vascular diseases®.
In previous years, arterial embolism was most com-

monly seen between the ages of 40 and 50*. Cur-
rently, the average patient age has shifted to the 70s,
as the etiologic factor, atherosclerotic heart disease
and its complications are frequently found to be re-
sponsible for it*. Embolism was first described by
Virchow in 1854". The thrombotic material in acute
arterial occlusion due to arterial embolism detach-
es from a distant site and occludes a normal blood
vessel. Embolectomy operation has been performed
for a long time, and the first successful embolecto-
my operation was performed by Labey in 1911%. The
balloon catheter was developed by Fogarty in 1963°.
Then it started to be used in embolectomy opera-
tions of patients with arterial thromboembolism. In
physical examination, the 6 Ps that are diagnostically
important are pain, paleness, paresthesia, pulseless-
ness, paralysis, prostration (shock), and poikilother-
mia'. The differential diagnosis is very important in
acute arterial occlusion. Advanced diagnostic meth-
ods such as Doppler USG, intravascular USG, and
magnetic resonance (MR) can be used?. On the other
hand, Bah¢ivan et al.® have reported reaching a di-
agnosis with clinical findings and hand Doppler USG
in most patients in their study, without using any
radiological examinations with an intention not to
cause an increase in the duration of acute ischemia.
We accurately diagnosed our patients by using hand
Doppler USG, Doppler USG, peripheral CT angiog-
raphy after a physical examination, especially pulse
examination.

In cases with acute arterial occlusion, an increase
in the duration from the onset of complaints to ad-
mission to the hospital has a negative effect on the
success of arterial embolectomy operation. It was
known that this duration should not exceed 6-8
hours. Likewise, Mutirangura et al.” have reported
that the 24- hour duration of arterial embolism may
be a crucial factor influencing the outcome in the
management of this disease. Moreover, Pung and
Mohamed?® have detected that the cause for poor re-
sults were related to the delay in definitive treatment
and the poor general state of the patients. In our pa-
tients, the time between the onset of pain in the ex-
tremity and admission to the hospital was between 2
hours and 5 days [mean duration 19 + 6 hours], and
patients underwent emergency embolectomy after
the diagnosis without any delay. However, this time
in patients who underwent fasciotomy was between
48 — 120 hours (mean duration 72 + 12 hours).

Cardiac origin is detected in most of the cases of
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peripheral arterial embolism®'°, which is the most
frequent cause of acute arterial occlusion. Ege et al.!
have reported this rate as 80-90% in their study, and
have remarked that arterial embolus was observed
secondary to heart diseases such as rheumatic valvu-
lar heart disease, atrial fibrillation, and myocardial
infarction. Other cardiac causes include post-valve
replacement, cardiac/aortic tumor, and paradoxical
embolism™. However, atrial fibrillation accounts for
most of the sources of the cardiac embolism in pa-
tients with peripheral arterial embolism™. On the
other hand, Kegeligil et al.* have found a cardiac or-
igin and an extra-cardiac origin in 62. 56% and 30.
72% of the cases, respectively, and could not find any
origin in 6.7% of the patients. However, in the same
study, the embolic origin was expressed as cardiac in
78% of cases with acute peripheral arterial occlusion,
in all series*®. Also, Yetkin et al.? have reported that
for the 51 patients who underwent urgent unilater-
al femoral embolectomy, it was determined that 28
(55%) had serious cardiac pathologies. Among these
28 patients, 14 (50%) underwent the required open-
heart surgery interventions after the completion of
further examinations. In our study, cardiac pathol-
ogy was detected in 70% of the patients compatible
with the medical literature, and extra-cardiac pathol-
ogies were detected in 22.5% of the cases, and 7.5%
had unknown etiology. However, over time, rheu-
matic heart disease-induced cardiac embolism is de-
creasing, but the incidence of acute arterial occlusion
due to acute thrombosis that develops based on ath-
erosclerotic vascular disease is increasing™.

Acute arterial thrombosis is an important cause
of extremity loss, and embolectomy intervention
does not provide sufficient circulation in some pa-
tients. For example, in this study, 8 (6. 6%) and 9 (7.
5%) of patients have had re-embolectomy operation
and peripheral arterial bypass operation, respective-
ly due to ongoing ischemia and previous peripheral
artery disease. Peripheral arterial bypass operation
was performed after the effective visualization of
vascular structure was shown by CT angiography.

The presentation of arterial emboli depends on the
arterial bed that is affected. The two most common
sites for embolic events are brain and lower extremi-
ties. On the other hand, less frequent sites are upper
extremities™, mesenteric vessels, and the renal arter-
ies®. Erkut et al.” have reported timely arterial embo-
lectomy under local anesthesia to be the most effec-
tive method of treatment in acute arterial occlusion.

Also, Erentug et al.® have mentioned that standard
treatment of acute peripheral arterial occlusion con-
sists of heparinization and embolectomy, but throm-
bolytic therapy [such as urokinase, streptokinase,
recombinant tissue plasminogen activator (r-tPA)] in
recent years is preferred, especially in patients with
acute occlusion that develops on a chronic atheroscle-
rotic basis. However, Vinayagam et al.* have reported
that peripheral thrombolysis is associated with a 10%
risk of hemorrhage, which may require blood trans-
fusion, operation, or cause death from bleeding. Also,
intracranial hemorrhage (O to 2. 5%), compartment
syndrome (1 to 10%), and distal embolization (1 to 5%)
could be seen as other complications of catheter-di-
rected thrombolysis for acute arterial occlusion®™.
Moreover, Ouriel®™ have emphasized in his article that
thrombolysis has been associated with hemorrhagic
complications, a slow rate of thrombus dissolution,
and a higher risk of rethrombosis. Whereas, in this
study, heparin was administered, and emergency ar-
terial embolectomy operation was performed as soon
as possible in all patients with acute arterial occlusion
after the diagnosis.

Various postoperative complications, such as
wound infection, hematoma, bleeding from the in-
cision, amputation, cerebral embolism, and com-
partment syndrome, could also be seen in the early
postoperative period. Compartment syndrome is a
clinical condition that is characterized by a function-
al loss of muscle and nerve tissues and develops as a
result of ischemia, which can occur due to increased
perfusion pressure within closed muscle fascia of
the extremities”. Tissue reperfusion after ischemia
can cause reperfusion syndrome”. Fasciotomy might
be needed for decreasing the pressure on all tissues
under the skin. Thus, adequate perfusion could be
provided. Erentug et al.? have reported the rate of fas-
ciotomy in their study as 4.7% 3. Burma et al.” have
suggested that patients should be followed up after
embolectomy operation and fasciotomy should be
performed before the irreversible ischemia-reperfu-

1., reported that their

sion phase. As well, Tawes et a
20-year experience with lower extremity throm-
boembolism in 739 patients was associated with a
mortality rate of 12%, a wound complication rate of
19%, and a morbidity (amputation) rate of 5%. Also,
Dag et al.?® had focused on risk factors for amputa-
tion in 822 cases with acute arterial emboli in their
study and reported that an interval of more than 6

hours between the onset of complaints and operation
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and re-embolectomies increase the risks of amputa-

1.2 reported that the 90-day major

tion. Kempe et a
amputation rate was 15%, and the 30-day mortality
rate was 18%. Also, they reported in that study, the
5-year estimated limb salvage was 80%, and survival
was 41%%". In this study, fasciotomy was performed
in 12 (10%) patients with acute lower extremity com-
partment syndrome in the early postoperative peri-
od. Then, below-knee amputation was performed in
6 (5%) of them despite medical treatment.

It was known that arterial thromboembolism
could be caused by various diseases. Investigation of
all patients for additional pathologies was performed
after the surgery. Definitive diagnosis was made, and
then additional treatment was applied for etiology.
For example, abdominal aortic aneurysm and Be-
heet’s disease that were of extra-cardiac pathology
were detected in a total of 6 (5%) patients as a result
of the investigation. During the treatment and follow
up, cardiac and extra-cardiac pathologies that were
detected were also treated. We could not find any eti-
ology in 9 (7. 5%) patients.

This study has some limitations. First, it is a retro-
spective study, and it lacked mid-term and long term
control findings of patients. Second, we had a small
sample size. Third, the patients were discharged,
and the treatments for additional cardiac and extra-
cardiac pathologies were performed later. Therefore,
detailed information about these treatments was not
mentioned in this study.

CONCLUSION

In conclusion, cardiac and extra-cardiac patholo-
gies should be kept in mind in patients with arterial
thromboembolism, and a detailed cardiovascular ex-
amination is of utmost importance for the differen-
tial diagnosis and treatment plan. Thus, other seri-
ous pathologies detected could be treated as soon as
possible, and the development of additional peripher-
al emboli could be prevented. Also, the arrangement
for appropriate treatments may prolong the life span
of these patients.
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OBJETIVO: O objetivo do estudo é investigar patologias cardiacas e extracardiacas em pacientes operados por oclusdo arterial aguda.

METODOS: Entre margo de 2010 e margo de 2018, um total de 120 pacientes submetidos a tratamento cirtirgico para oclusdo arterial
aguda foram incluidos neste estudo retrospectivo.

RESULTADOS: Dos pacientes incluidos, 84 (70%) e 27 (22.5%) apresentavam, respectivamente, patologias cardiacas e extracardiacas. Em 9
(75%) dos casos, nenhuma cause para a oclusdo arterial foi encontrada. Fibrilagdo atrial isolada foi encontrada em 39 (32.5%) pacientes.
Fibrilagdo atrial e valvopatias cardiacas foram detectadas em 45 pacientes (37.5%). Entre aqueles com valvopatias cardiacas, 9 (7.5%)
tinham estenose mitral isolada, 21 (17. 5%) tinham estenose mitral moderada a avancada com regurgitagdo tricuspide, 9 (7. 5%) tinham
2°-3° de regurgitagdo mitral com 3o regurgitagdo trictspide, 3 (2. 5%) tinham estenose mitral moderada, 3°-4° regurgitagdo tricuspide
e 2°-3° estenose adrtica, e 3 (2.5%) tinham 30 mitral, 1°- 2° regurgitagdo trictispide moderada, estenose adrtica moderada calcificada e
doenga coronariana. Entre os 27 pacientes com patologia extracardiaca, 21 (22.5%) tinham doenga arterial periférica, 3 (2,5%) tinham
aneurisma da aorta abdominal, e 3 (2.5%) tinham Doenga de Behget.

CONCLUSAO: Patologias cardiacas e extracardiacas devem ser consideradas em pacientes com oclusdo arterial aguda. Assim, patologias
detectadas podem ser tratadas e o desenvolvimento de trombos periféricos adicionais pode ser evitado.

PALAVRAS CHAVE: Arteriopatias Oclusivas. Embolectomia. Tromboembolia.
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