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ABSTRACT

Objectives: Acute lower extremity ischemia is a rapidly progressive condition that could stem
from embolism or thrombus, leading to sudden interruption of blood flow which might cause
loss of limb or even mortality. In this study, the registries of the patients having acute lower
limb ischemia who has previously undergone femoral embolectomy in our center were as-
sessed, retrospectively. Additionally, relevant literature on this topic were reviewed.

Materials and Methods: The data were obtained from the hospital records of 18 patients with
acute lower limb arterial thrombosis ischemia who have undergone femoral artery thromboem-
bolectomy between January 2011 and January 2017.

Results: The age range of 61.1% of the patients is between 65 and 84. 1-month, 6-month, and
1-year mortality rates of the patients are 16.67%, 27.78% and 50%, respectively. A significant
portion of the patients having acute lower limb ischemia has a concomitant systemic athero-
sclerotic disorder in the pre-operative period. High mortality and morbidity rates occur as a
result of coexisting medical comorbidities of patients with acute lower limb ischemia (ALLI).
Conclusion: It is crucial to take various risk factors, such as hypertension, diabetes, atrial fibril-
lation under control and start an immediate treatment for the prevention of multiorgan failure in
the case of acute lower limb ischemia.

KEY WORDS: Embolism; Acute limb ischemia; Peripheral arterial occlusion.
INTRODUCTION

Acute lower limb ischemia (ALLI) is a condition that develops rapidly, and leads to sudden de-
crease in limb perfusion, thus threatening the viability of the relevant limb. This hypoperfusion
causes disruption in cardiopulmonary and renal functions by triggering systemic acid-base and
electrolyte imbalance.! Moreover, enabling reperfusion for the treatment of ALLI might cause
mortality by perpetuating electrolyte imbalance and could cause leg edema leading to compart-
ment syndrome which increases morbidity.> While the risk of amputation is between 10-30% in
patients with ALLI, the mortality rate in the first year is 15-20%.!

Pain, pallor, paleness, pulselessness, paresthesia, and paralysis are the main clinical
manifestations of acute arterial ischemia.’ An ischemic event threatening an extremity is named
“hyperacute” if it happens earlier than 24 hours, “acute” if it is 1-14 days, “subacute” between
15 days and 3 months, and “chronic ischemia” if it lasts more than 3 months.*

The reasons for ALLI are comprised of the acute thrombosis of a native limb artery
or bypass graft, cardiac embolus, dissection, and trauma.? The study 70-80% of the whole em-
bolisms are located in the extremities, being seen five-fold more frequent in the lower limbs.
Peripheral emboli are located most frequently in the site of femoral bifurcation by 35-40%, and
secondly in the popliteal artery by 14%.° In other respects, thrombosis often develops rapidly
from an irregular or ulcerated plaque of an atherosclerotic vessel, thus leading to ischemia.
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The most common site of thrombosis is seen in the entrance of
femoral artery in the Hunter’s canal and popliteal fossa.’

To manage ALLI, percutaneous endovascular methods,
such as catheter-assisted thrombolysis, manual aspiration throm-
bectomy, and mechanical thrombectomy are being used besides
surgical methods.®

The objective of this study is to assess the registries of
the patients with acute lower limb ischemia undergone femoral
embolectomy in our center, and to review the relevant literature
discuss the characteristics of the disease.

MATERIALS AND METHODS

The approval was obtained to perform of this study by the Ethics
Committee of Kafkas University, Kars, Turkey. The data were
obtained from the hospital records of 18 patients having acute
lower limb arterial ischemia who have undergone conventional
thromboembolectomy between January 2011 and January 2017
in our center. The age (<65, 65-84, >85) as the senility crite-
rion, gender, mortality rates (1-month, 6-month, and 1-year),
concomitant diseases, and post-operative complications of the
patients were evaluated.

RESULTS

In our study, 55.6% (n=10) of the patients were female and
44.4% (n=8) were male. The age of 61.1% (n=11) of the patients

were between 65-84. Eleven patients visited our clinic after 12
hours starting symptoms. There was no loss of motor function
and sensation in the patients. 1-month, 6-month, and 1-year mor-
tality rates of the patients were 16.67% (n=3), 27.78% (n=5) and
50% (n=9), respectively. One patient had concomitant acute pul-
monary thromboembolism, while one had concomitant chronic
pulmonary thromboembolism. The co-morbid diseases of the
patients were peripheral arterial disease in ten, hypertension
in five, diabetes mellitus in two, chronic kidney disease in six,
chronic obstructive pulmonary disease in four, coronary artery
disease in five, previous cerebrovascular disease in four, heart
failure in four, and chronic atrial fibrillation in two. Post-opera-
tively, one patient had cerebrovascular accident, and one patient
developed infection. Three of the patients underwent re-embo-
lectomy, while three underwent graft implantation, one fascioto-
my, and one phalanx amputation. Reperfusion injury developed
in three patients and gastrointestinal bleeding in two patients,
post-operatively. The demographic and clinical characteristics
of the patients, pre-operatively and rates of mortality are shown
in Table 1.

DISCUSSION

Acute arterial occlusions are of the important circumstances of
the vascular surgery which result from the blockage of the blood
flow pathway by thrombus, air, tumor or fat. These include in
10-16% of vascular surgeries and 7-37.5% of all vascular dis-
eases.”

Table 1: The Demographic and Pre-operative Clinical Characteristics
of the Patients, and Post-operative Outcomes.

n (%)

Age:
<65
65-84
>85

3 (16.67%)
11 (61.10%)
4 (22.22%)

Gender:
Female
Male

10 (55.60%)
8 (44.40%)

Peripheral artery disease

10 (55.60%)

Hypertension

5 (27.78%)

Diabetes mellitus

2 (11.11%)

Chronic obstructive pulmonary disease

4(22.22%)

Chronic renal failure

6 (33.33%)

Cerebrovascular disease

4 (22.22%)

Coronary artery disease

5 (27.78%)

Heart failure

4 (22.22%)

Chronic atrial fibrillation

2 (11.11%)

Amputation

1 (5.56%)

Ischemia reperfusion injury

3(16.67%)

Mortality:
1 month
6 month
12 month

3 (16.67%)
5 (27.78%)
9 (50.00%)
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Acute arterial occlusion affects both sexes in a similar
degree. It occurs frequently in patients with advanced ages and
who have a comorbid disease. In our study, 55.6% of the pa-
tients were female and 44.4% were male. 61.1% of the patients
were between 65-84 years old. Similarly, in a study conduct-
ed by Depboylu et al. 53.44% of the patients were female and
46.55% were male.” In their study, mean age of all patients was
71.39+£14.88.7

In general, ALLI occurs as acute embolism or throm-
bosis on the ground of severe atherosclerotic stenosis. As the
patient ages, the formation of atherosclerosis is accelerated, and
acute thrombosis in the background of chronic peripheral arte-
rial disease causes this condition, which is more predominant
than embolisation.® Although, embolism stemming from throm-
bus in the heart caused by atrial fibrillation were at the forefront
in the past, in the present time the usage of warfarin decreases
frequency of the formation of acute peripheral occlusion due
to atrial fibrillation.” In the study reported by Urbak et al, 63%
of patients had previously known peripheral arterial disease.'
Likewise, in our study, peripheral arterial disease was previously
determined in 10 of 18 patients.

While improvements in open surgical techniques have
diminished the rate of limb loss associated with ALLI, the mor-
tality rate remains unacceptably high.!! In addition, amputation
rates increase for patients who are too late for the treatment.
However, if there is no paralysis and anesthesia good results
could be obtained by using anticoagulation and delayed elective
revascularization.'? In the study of Depboylu et al 8.62% of the
patients did not have adequate circulation in the extremity de-
spite the optimal medical treatment after embolectomy and am-
putation was performed, and 8.62% of the patients died at early
stages.” Urbak et al have reported that the mortality rate is 3%
in one month, but it reaches 22% in seven years.'’ In our study,
while the one-month mortality rate of the patients was 16.67%,
the one-year mortality rate was 50%, and only one patient un-
derwent phalanx amputation. High mortality rate might stem
from other systemic disease occurring at large frequency, such
as pulmonary thromboembolism, hypertension, and heart failure
those accompany to peripheral artery occlusion. Moreover, lim-
ited number of patients in our study, and delayed reception of
the patients into our clinic might be the contributing factors of
high mortality rates. In our study, we found that the lower rates
of amputation might depend on no loss of sense and motor func-
tions, and the ability of continuation of tissue viability through
the collateral development relating chronic aterosclerosis.

Post-operative mortality is significantly higher in ALLI
patients. This situation can be explained by two reasons. Firstly,
a patient suffering from lower extremity ischemia always has
widespread systemic atherosclerosis in addition to the arteries
of the lower extremities.'*'* In addition to peripheral artery dis-
ease, multisystem involvement, such as hypertension, chronic
obstructive pulmonary disease, chronic renal failure, coronary
artery disease, and cerebrovascular disease could be accompa-
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nied with aging in these patients. In the study by Koraen et al,
hypertension, diabetes mellitus, ischemic, heart disease, cerebro-
vascular disease and atrial fibrillation were detected at high rates
and it has been suggested that these comorbid diseases have a
significant effect on surveillance.'® Consistently, such comorbid
diseases have also been found at higher rates in our patients.

Secondly, myoglobin, which is usually released from
leg muscles due to hypoperfusion in the pre-operative period,
causes renal damage and leads to hyperkalemia and metabolic
acidosis in very elderly people and especially in patients having
a comorbid disease, primarily coronary artery disease. Myoglo-
binuria, on the other hand, reaches its peak in the first 48 hours.
Therefore, the pre-operative period is important for mortality
and morbidity.'® Apart from this, when reperfusion is achieved in
the post-operative period, the compartment syndrome displaying
increased extremity swelling could occur, and free oxygen radi-
cals and potassium released from damaged tissue could affect,
especially the heart. The possibility of loss of extremity and the
severity of reperfusion injury is also related to the duration of
ischemic damage.'® In the Dag et al study, 90.1% of all amputa-
tions were in patients who underwent embolectomy 6 hours after
the onset of symptoms.!” In a study conducted by Taviloglu et al,
the mortality rate could be up to 37.7% following interventions
after 12 hours.'® In addition, hemorrhagic complications could
develop due to antithrombotic therapy used during the pre-oper-
ative and post-operative periods.' All patients were treated with
anticoagulation in the post-operative period and gastrointestinal
haemorrhage developed in two patients.

CONCLUSION

High mortality and morbidity rates occurs as a result of coex-
isting medical comorbidities and vulnerable medical state of
patients with ALLI. It is important to take various risk factors,
such as hypertension, diabetes, atrial fibrillation under control.
Furthermore, it is crucial to start immediate treatment for the
prevention of multiorgan failure.

CONFLICTS OF INTEREST

The authors declare that there are no conflict of interest.
FINANCIAL SUPPORT

No financial support was received.

THANKS SECTION

Thanks to Ozkan OZDEN (Doctor) for his contribution in cor-
recting this article.

REFERENCES

1. Galanakis N, Kontopodis N, Peteinarakis I, Kehagias E, Io-

Page 60




EMERGENCY MEDICINE

Open Journal

ISSN 2379-4046

Opmvemz'o

PUBLISHERS

http://dx.doi.org/10.17140/EMOJ-3-143

annou CV, Tsetis D. Direct stenting in patients with acute lower
limb arterial occlusions: Immediate and long-term results. Car-
diovasc Intervent Radiol. 2017; 40(2): 192-201. doi: 10.1007/
$00270-016-1500-5

2. Santistevan JR. Acute limb ischemia an emergency medicine
approach. Emerg Med Clin N Am. 2017; 35(4): 889-909. doi:
10.1016/j.emc.2017.07.006

3. Creager MA, Kaufman JA, Conte MS. Acute limb ischemia.
New Engl J Med. 2012; 366(23): 2198-2206. doi: 10.1056/NE-
IMcp1006054

4. Patel N, Sacks D, Patel RI, et al. SCVIR reporting standards
for the treatment of acute limb ischemia with use of transluminal
removal of arterial thrombus. J Vasc Interv Radiol. 2001; 12(5):
559-570.

5. Boga M. Acute limb ischemia. Tiirk Aile Hek Derg. 2009;
13(1): 11-15. doi: 10.2399/tahd.09.011

6. Morrison HL. Catheter-directed thrombolysis for acute limb
ischemia. Semin Intervent Radiol. 2006; 23(3): 258-269.

7. Depboylu BC, Kiilci N, Yolyapan DA. Surgical treatment
and results of acute peripheral arterial occlusions; Retrospective
analysis of 58 cases in literature. Journal of Surgical Arts. 2016;
9(1): 13-19.

8. AbuRahma AF, Richmond BK, Robinson PA. Etiology of pe-
ripheral arterial thromboembolism in young patients. Am J Surg.
1998; 176(2): 158-161. doi: 10.1016/S0002-9610(98)00160-3

9. Costantini V, Lenti M. Treatment of acute occlusion of pe-
ripheral arteries. Thromb Res. 2002; 106(6): V285-V294. doi:
10.1016/S0049-3848(02)00104-4

10. Urbak L, de la Motte L, Rordam P, Siddiqi A, Sillesen H.
Catheter-directed thrombolysis in the treatment of acute Is-
chemia in lower extremities is safe and effective, especially with
concomitant endovascular treatment. Ann Vasc Dis. 2017; 10(2):
125-131. doi: 10.3400/avd.oa.16-00140

11. Kasirajan K, Ouriel K. Management of acute lower extremi-
ty ischemia: Treatment strategies and outcome. Curr Interv Car-

Emerg Med Open J

diol Rep. 2000; 2(2): 119-129.

12. Blaisdell FW, Steele M, Allen RE. Management of acute
lower extremity arterial ischemia due to embolism and thrombo-
sis. Surgery. 1978; 84: 822-834.

13. Tendera M, Aboyans V, Bartelink ML, et al. ESC Guide-
lines on the diagnosis and treatment of peripheral artery diseases
Document covering atherosclerotic disease of extracranial ca-
rotid and vertebral, mesenteric, renal, upper and lower extremity
arteries The Task Force on the Diagnosis and Treatment of Pe-
ripheral Artery Diseases of the European Society of Cardiolo-
gy (ESC). Eur Heart J. 2011; 32(22): 2851-2906. doi: 10.1093/
eurheartj/ehr211

14. Ness J, Aronow WS. Prevalence of coexistence of coronary
artery disease, ischemic stroke, and peripheral arterial disease in
older persons, mean age 80 years, in an academic hospital-based
geriatrics practice. J Am Geriatr Soc. 1999; 47(10): 1255-1256.
doi: 10.1111/j.1532-5415.1999.tb05208.x

15. Koraen L, Kuoppala M, Acosta S, Wahlgren CM. Throm-
bolysis for lower extremity bypass graft occlusion. J Vasc Surg.
2011; 54(5): 1339-1344. doi: 10.1016/j.jvs.2011.05.008

16. Haimovici H. Acute arterial thrombosis and metabolic com-
plications of acute arterial occlusions and skeletal muscle is-
chemia. In: Haimovici H, ed. Vascular Surgery. Massachuatess,
USA: Blackwell Science; 1996: 509-530.

17. Dag O, Kaygin MA, Erkut B. Analysis of risk factors for
amputation in 822 cases with acute arterial emboli. Sci World J.
2012. (2012): 673483. doi: 10.1100/2012/673483

18. Taviloglu K, Giinay K, Asaoglu O, Giiloglu R, Kurtoglu M.
Klinige 12 saatden ge¢ bagvuran periferik arteriyel tikaniklik
olgularinda primer amputasyon gerekir mi [In Turkish]? Damar
Cer Derg. 1995; 4: 91-96.

19. Heilmann C, Schmoor C, Siepe M, et al. Controlled reperfu-
sion versus conventional treatment of the acutely ischemic limb
results of a randomized, open-label, Multicenter Trial. Circ-Car-
diovasc Inte. 2013; 6(4): 417-427. doi: 10.1161/CIRCINTER-
VENTIONS.112.000371

Page 61



https://dx.doi.org/10.1007/s00270-016-1500-5
https://dx.doi.org/10.1007/s00270-016-1500-5
https://doi.org/10.1016/j.emc.2017.07.006
http://www.nejm.org/doi/full/10.1056/NEJMcp1006054
http://www.nejm.org/doi/full/10.1056/NEJMcp1006054
http://www.turkailehekderg.org/articles/continued-medical-education/acute-limb-ischemia/
http://dx.doi.org/10.1016/S0002-9610%2898%2900160-3%0D
https://doi.org/10.1016/S0049-3848%2802%2900104-4
https://doi.org/10.3400/avd.oa.16-00140
dx.doi.org/10.1093/eurheartj/ehr211
dx.doi.org/10.1093/eurheartj/ehr211
http://onlinelibrary.wiley.com/doi/10.1111/j.1532-5415.1999.tb05208.x/abstract
https://linkinghub.elsevier.com/retrieve/pii/S0741-5214%2811%2901075-5
http://dx.doi.org/10.1100/2012/673483
https://doi.org/10.1161/CIRCINTERVENTIONS.112.000371
https://doi.org/10.1161/CIRCINTERVENTIONS.112.000371

	ABSTRACT
	KEY WORDS
	INTRODUCTION
	MATERIAL AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	CONFLICTS OF INTEREST
	FINANCIAL SUPPORT
	THANKS SECTION
	REFERENCES

