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Abstract

Diabetes is one of the priority diseases in the health care system of all countries of the world, due to the
high prevalence of this pathology in the population and the increase in socio-economic losses associated
with the development of severe disabling complications. Every year, more than 1 million operations of ampu-
tation of the lower extremities in diabetes are performed in the world, more than 600 thousand patients lose
their sight, and approximately 500 thousand patients develop renal failure. Over 50% of all non-traumatic
amputations are accounted for by diabetics. The article provides a literature review, covering foreign and
domestic data. The review is devoted to modern approaches to various types of diagnostics and treatment
of peripheral artery diseases caused by diabetes, comparative studies, as well as prevention methods.
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AHpatna

KaHT aunabeti - XalblKTblH OCbl NATOJOMMUSCHIHBIH XOFapbl Tapasybl XoHe aybip Oy3bliyra 9KeneTiH
acKbIHYNapabliH AamybiMeH 0ainaHbICTbl d1€YMETTIK-3KOHOMUKANbIK LUbIFbIHAAPALIH 6CYiHe OalinaHbICTbl
aNIeMHIH 6apsibiK eNAEepIHIH AeHCaYIbIK CakTay XyvieciHaeri 6acsim aypynapabiH 0ipi. Xbii casibiH 851eMae KaHT
AnabeTiHe OanaHbICTbl TOMEHI asKTapAblH amiyTauuschl 1 MWIIMOHHAH actam onepauus xacanaasl, 600
MbIHHAH acTaMm naLueHT 63 Ke3kapachiH Xorantabl, an 500 MbiHFa XyblK NaLUUEHT OyApeK XeTicneyLinirit
JAambitagel. TpaBmatnkanblk emec amnytaumsHeii 50% -AaH actam aguabetrneH aypatbiH Haykactapaa
TipkenreH. Makanaga wetenjik XoHe OTaHAbIK AEPEKTePAi KaMTUTbIH 9Aebu wwony kapactbipsiuiraH. Loy
nauneHTTepAiH KaHT AnabeTi, cabiCThipMasibl 3epTTeyNep, COHAa-ak anfbiH any aAicTepiMeH TyblHaaraH
LIeTKEpI apTepus aypynapbiH ANarHoCTUKanayabiH XoHe eMAeyaiH 3aMaHaym TaciigepiHe apHaFaH.
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CaxapHbii gnaber (C/l) sBnsercs oaHUM n3 MPUOPUTETHbIX 3a00NEBaHNIT B CUCTEME 34DAaBOOXPaHe-
HUSI BCEX CTPaH Mupa, 470 00YC/O0BJIEHO BbICOKON PAcnpOCTPAHEHHOCTbIO AAaHHOM MaToaorMu B NOMys-
Unn U POCTOM COUNATbHO-3KOHOMUYECKNX MOTEPb, CBSI3AHHBIX C PA3BUTUEM TSXEJbIX UHBANUAUINDYIO-
LyMX OCOXHEHWI. Kaxabii roq B Mupe npou3soasT bonee 1 MuiinoHOB onepaunii no amnyTaunm HUXHUX
KOHeyHocTeli npy caxapHom anaberte, 6onee 600 Toics4 00/bHbIX TEPSIOT 3pEHNe, npubamnautebHo y 500
ThICSY NALMEHTOB PA3BUBAETCS 10Y€4Has HEA0CTaTO4HOCTh. bonee 50% Bcex HeTpaBMaTnyecknx ammyTaLmi
NPUXOBNTCS Ha [OM0 00MbHLIX caxapHbiM AuabeToM. B cTatbe npoBOAUTCS IMTEPATYPHbIV 0030p, 0XBa-
TbiBasi 3aPYOEXHbIE U OTEHECTBEHHbIE AaHHble. 0030p MOCBALEH COBDEMEHHbIM MOAX0AAM K PA3NNYHBIM
BUzAaM ANarHOCTUKU U JIe4eHusi 3a001eBaHNIi NEpUGEpUYeckmnx apTepui, 00yCroBAEHHbIE CaxapHbIM Ana-
0€T0B, CpPaBHUTEIIbHbIE NCCAIEA0BAHNS, a Tak Xe METOAb! IPOPUAaKTUKN.

Diabetes mellitus (DM) is one of the priority
diseases in the health care system of all countries
of the world, due to the high prevalence of this pa-
thology and the increase in socio-economic losses
due to the presence of disabling complications.
Social significance is due to chronic complications,
leading to early disability, deterioration of quality
of life and reduction of its life expectancy. These
include microangiopathy (nephropathy, acute coro-
nary death, retinopathy, coronary heart disease,
angina), peripheral vascular disease, diabetic foot
syndrome, including gangrene, cerebrovascu-
lar disease (transient cerebral ischemia, stroke),
diabetic neuropathy. According to the WHO, one
person with diabetes dies every 10 seconds in the
world; - about 4 million people. Every year, more
than 1 million operations on amputation of lower
extremities in diabetes are performed in the world,
more than 600 thousand patients lose their sight,
approximately 500 thousand patients develop renal
failure [1]. International Diabetic Federation leads
to complications caused by diabetes: every 12 min.
registered stroke, 15 min. - amputation, 18 min. -
myocardial infarction, 30 min; - blindness, the need
for dialysis - 90 min [2].

In the predominant half of people suffering from
type 2 diabetes, the disease progresses, leading
to serious complications. Often, from the onset of
the disease and the formulation of the diagnosis
itself, it takes a long time, during which late com-

plications develop, which are the main cause of
disability and death. Diabetes in 70-80% of cases,
leads to the development of cardiovascular diseas-
es, cerebrovascular diseases, diabetic retinopathy
and blindness, diabetic foot and the development
of gangrene of the lower extremities. Diabetes of
the second type leads to an increase in the risk of
cardiovascular diseases by 2 times, blindness by
10 times, amputations of the limbs by 20 times [3].
Over 50% of all non-traumatic amputations are ac-
counted for by diabetics. At the same time, half of
all amputations can be prevented, as well as it is
possible to prevent vision loss by patients due to
the development of retinopathy and cataracts in
them. These facts make the need for early diagno-
sis of complications vital, and the late detection of
these complications can lead to the emergence of
medical and social problems [4]. Diabetes world-
wide is recognized as one of the most important
non-communicable diseases, ranking fourth among
causes of death in developed countries. The num-
ber of patients with diabetes mellitus is constantly
growing due to an increase in the number and age
of the population, the urbanization of the territory,
the prevalence of obesity and a sedentary lifestyle
[5]. In Kazakhstan, according to the National Regis-
ter of Diabetes mellitus for 2012, the number of pa-
tients with diabetes has reached 207,935 people.
According to the IDF Diabetes Atlas for 2017, the
prevalence of diabetes in Kazakhstan among adults
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is 6.97%. In 2045, the expected increase in diabe-
tes will be 7.74%. Diabetes worldwide is recognized
as one of the most important non-communicable
diseases, ranking fourth among causes of death in
developed countries. The number of patients with
diabetes mellitus is constantly growing due to an
increase in the number and age of the population,
the urbanization of the territory, the prevalence of
obesity and a sedentary lifestyle [5]. In Kazakhstan,
according to the National Register of Diabetes mel-
litus for 2012, the number of patients with diabetes
has reached 207,935 people. According to the IDF
Diabetes Atlas for 2017, the prevalence of diabetes
in Kazakhstan among adults is 6.97%. In 2045, the
expected increase in diabetes will be 7.74%.

PAD in patients with diabetes is much more ag-
gressive, with early involvement of large vessels,
together with distal symmetric neuropathy. The
need for high amputation in diabetics occurs 5-10
times more often than non-diabetics. Sensory neu-
ropathy contributes to an increase in the frequency
of amputations with a decrease in resistance to the
development of infectious complications. Based on
this evidence, the American Diabetes Association
recommends screening patients with diabetes for
PAD and measuring the ankle-brachial index every
5 years [13]. Arthropathy of arteries is 3 times more
common in patients with diabetes. The percentage
of occurrence in patients with diabetes who are
over 50 years old is 29% [14,15].

According to the IDF (International Diabetes
Federation), the prevalence of diabetes in adults
(20—79 years old) is on average 5.1% (of which
90% is in the proportion of diabetes Il) [16,17].
About 10% of elderly patients with diabetes have
an ulcer or gangrene of the foot. In the structure
of ulcers in diabetic foot syndrome, 48% are neu-
roischemic and 7% ischemic. Thus, 55% of ulcers
in diabetic patients develop against the background
of critical lower limb ischemia [18].

According to the international recommendations
of TASC Il, the frequency of critical lower limb isch-
emia is 500-1000 cases per 1 million population
per year. In the structure of the incidence of critical
ischemia of the lower extremities, the proportion of
elderly and senile patients is 80% [19,20].

To date, there is a constant discussion of
treatment methods for PAD: which method is best
used in a particular case. The rapid development
of the arsenal of interventional surgery does not
detract from the results of open revascularization
of the peripheral arteries. What method of revas-
cularization is acceptable for a particular patient is
still a pressing issue. There is a sufficient amount
of research regarding the methods of treatment
of peripheral arterial diseases, however, the is-
sue of limb preservation, prevention of mortality,
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improvement of the quality of life in such patients
remains insufficiently studied [21]. Prior to the
publication of the directive of the American Col-
lege of Cardiology / American Heart Association in
2011, there were no precise recommendations on
the use of revascularization techniques. This pub-
lication referred to the Bypass versus Angioplasty
in Severe Ischemia of the Leg (BASIL), a single-
center, randomized study that showed similar re-
sults in patients with critical limb ischemia after
endovascular and open surgery [22].

The 2007 Inter-Community Consensus Docu-
ment for the Management of Patients with PAD
(TASC Il) and the 2012 National Institute of Health
and Clinical Quality of the Kingdom of Great Britain
(NICE) published recommendations on the diag-
nosis and treatment of peripheral arterial disease.
However, the proposed recommendation does not
provide sufficient data on the management of pa-
tients with PAD, with concomitant diabetes [23,
24].

Obliterating diseases of the lower limb arteries
associated with diabetes, for the most part, have a
lesion of the distal segments of the tibial arteries,
which in turn requires shunting of the arteries of the
rear foot, plantar artery and more distal posterior
minor tibial artery [25]. Clinical manifestations of
arterial lesions below the popliteal fossa are mostly
manifested as critical lower limb ischemia than in-
termittent claudication. Infrapopliteal damage to
arteries is more common in patients with diabetes
and renal failure [26]. The caliber of the arteries is
smaller than the arteries above the knee, and the
lesion of the arteries is extensive [27]. The disease
is characterized by media calcification or Mocken-
berg sclerosis, as a result of which the lumen of
the vessel narrows, which is different from isolated
atherosclerosis, in which the pathological process
occurs in the intimal layer of the vessel [28]. Arter-
ies below the knee have a greater involvement in
diabetic patients. It should be noted that the inci-
dence of trophic disorders of the lower limbs and
life-threatening infections are more common in pa-
tients with diabetes [29,30].

According to the literature there is a sufficient
amount of research that compares various treat-
ment methods. So in a randomized clinical trial of
BASIL, initiated by the UK, 452 patients with lesions
of the lower limb arteries participated. In this study,
two methods of treatment were compared: endo-
vascular treatment, surgical treatment in patients
with lesions of the infrainguinal arteries, where one
third of the patients underwent shunting opera-
tions on the arteries of the lower leg and 62% of
patients with balloon angioplasty of the superficial
hip artery. Separately, there was no assessment of
the results in the subgroup with the infra-popular
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lesion of the arteries [31]. The worst result and the
highest probability of high amputation is observed
in patients with diabetes and with concomitant PAD
[32]. Despite the constantly improving technique
of minimally invasive endovascular procedures, by-
pass surgery, patients with PAD are still in demand
[33].

Abd Moain Abu Dabrh MBBCh, MS together
with co-authors conducted a systematic review on
the topic: Distal bypass surgery against endovas-
cular intervention for critical lower limb ischemia,
including 9 studies, 3 of which are randomized
clinical studies and 6 cohort studies. The conclu-
sion of the review is that there is an identical effect
on mortality and large amputations no matter what
type of intervention was used. However, the primary
patency when performing open surgery is higher.
But, further research is needed with the inclusion of
additional endpoints [34]. Endovascular interven-
tions are considered safer in terms of morbidity and
mortality, but the risk of failure of the interventional
procedure may be higher compared to distal bypass
surgery [35]. The Inter-Community Transatlantic
Consensus Document (TASC Il) recommends arte-
rial revascularization as the most appropriate treat-
ment option, but the method of revascularization
remains debatable [36].

Nasser M. Malyar and co-authors, in their study,
evaluated the immediate and long-term results in
patients with diabetes complicated by a lesion in
the lower limb arterial pool and a diabetic foot in
Germany. The authors divided patients, the number
of which reached up to 40,335, into 3 groups: pa-
tients with diabetic foot, patients with diabetes and
PAD, patients with PAD without diabetes. Greater
amputation was more common in patients with dia-
betic foot in comparison with the group of diabe-
tes in combination with PAD and isolated lesions of
the lower limb arteries (31.9% versus 11.1% versus
6%). Also in the question of 4-year survival (57.4%,
60.8% and 70.0%) and limb preservation (45.4%,
74.4% and 86.5%), a group of patients with diabetic
foot and Diabetes, combined with damage to the
arteries of the lower extremities, had worse results.
In conclusion, the authors summarized the need to
study the factors influencing the prognosis in pa-
tients with diabetes and PAD [37].

In a study conducted by Yisu Gu and co-au-
thors, the results of conservative treatment and
various types of revascularization were assessed in
patients with diabetes, where there was no signifi-
cant difference in limb preservation after 1 year of
follow-up. But, in the future, after 5 years of ob-
servation, in patients after revascularization, the
chances of maintaining the limb were higher, the
mortality rate was lower compared to the group
where the drug therapy was carried out [38].

D. W. Good and co-authors conducted a study
where 24 patients, 19 of whom suffered from
diabetes, underwent popliteal pedal autovenous
shunting. For 5 years, an observation was con-
ducted in which the frequency of limb preserva-
tion reached 81.8% after 1, 3, 5 years. All 3 am-
putations were performed in the first 3 months. In
conclusion, the authors consider distal shunting
- popliteal-pedal autovenous shunting as an ef-
fective treatment. However, a randomized study is
required, where endovascular treatment would be
compared [39].

Lee MS et al. Evaluated the clinical outcome in
patients with PAD with and without diabetes who
underwent balloon angioplasty. After two years of
observation, it was revealed that the frequency of
restenoses and amputations is higher in the group
of patients with diabetes [40].

Discussion

It is worth noting that diabetes remains a dy-
namically developing disease that can make its
own adjustments to the patient’s quality of life.
Complications arising from the presence of diabe-
tes, in particular, the PAD of interest to us, sig-
nificantly aggravates the course of the disease, in
comparison with the lesion of the arteries of the
lower extremities in isolation from atherosclerosis.
The fact that diabetes is one of the main factors of
non-traumatic amputations of the lower extremi-
ties encourages us to search for optimal treatment
methods to save the limb, reduce deaths and
improve the quality of life of patients. Currently,
there are two main methods of treatment for PAD:
open surgery and interventional surgery. The end
point of the existing methods in stopping the signs
of ischemia, by restoring blood circulation in the
basin of the lower extremities. The arsenal for en-
dovascular interventions is inexorably increasing,
which expands the field of activity for revascular-
ization of the affected arteries. But, open surgery
also does not stand still. If earlier, the lesion of
the arteries immediately under trifurcation was
considered unacceptable for the reconstruction
of the arterial bed, and treatment was limited to
palliative or drug therapy, today the revasculariza-
tion of the arteries of the leg and foot by a surgi-
cal method has become possible. Based on the
above, there remains an open question about the
best way to treat PAD, with concomitant diabetes.
In connection with the continuity of a particular
school, the opinions of many authors are divided.
According to the classification of TASC Il, A, B in
lesions of the infra-juvial arteries, among the au-
thors there is an agreement on the method of re-
vascularization. But, with TASC C, D, the method
of revascularization remains insufficiently studied.

BECTHUK XUPYPTUN KA3AXCTAHA N2 2 - 2019



THE ROLE OF DIABETES IN THE DEVELOPMENT OF PERIPHERAL ARTERY DISEASES
AND RECENT WAYS OF REVISCULARIZATION OF LOWER LIMB ARTERIES (REVIEW).

References

1.

10.

1.

12.

13.

14.

15.

16.

17.

BULLETIN OF SURGERY IN KAZAKHSTAN N2 2 - 2019

Denos, U.W. CaxapHblii inabeT B NOXUnom Bo3pacTe:
JNarHocTuka, KnuWHWka, neveHue. [lpakTuyeckoe
pykoBoacteo ans Bpaveir / W.W. Hepos, M.B.
LecrakoBa. — Mocksa. — 2011. — C. 310;

American Diabetes Association, Standards of medi-
cal care in diabetes, 2006;

Mysud C. H., banabonkun M. W., Lenuna M. 3.
MHBanMaHOCTb, Meanko-coumanbHas 3kcnepTusa u
peabunutauus npu SHAOKPUHHOI natonoruu. — M.,
2003.

Macnosa 0.B., Cynuos (0.U.,
caxapHoro  auabeta M
0CNOXHeHuit, 2011

Criqui M. Peripheral arterial disease: epidemiologi-
cal aspects//Vascular. Med. 2001. #6 (Suppl. 1), P.3
-7].

Thefeld W. Prevalence of diabetes mellitus in the
adult German population. Gesundheitswesen. 1999;
61: 85-9. 2.

Shaw JE, Sicree RA, Zimmet PZ. Global estimates of
the prevalence of diabetes for 2010 and 2030. Diabe-
tes Res Clin Pract 2010;87(1):4—14.

Newman AB, Siscovick DS, Manolio TA, et al. An-
kle-arm index as a marker of atherosclerosis in the
Cardiovascular Health Study. Cardiovascular Heart
Study (CHS) Collaborative Research Group. Circula-
tion 1993;88:837-45.

Marso SP, Hiatt WR. Peripheral arterial disease
in patients with diabetes. J Am Coll Cardiol.
2006;47(5):921-9 (Review).

Forbang NI, MacDermott MM, Liao Y. Ix JH, Allison M,
Liu K, Tian L,Evans N, Criqui MH. Associations of dia-
betes mellitus and other cardiovascular disease risk
factors with decline in the ancle brachial index. Vasc
Med 2014;19: 465-472 [PMID: 25358555].
American Diabetes Association. Peripheral arterial
disease in people with diabetes. Diabets care 2003;
26: 3333-3341[PMID: 14633825 DOI: 10.2337/dia-
care. 26.12.3333].

Fowkes FG, Rudan D, Rudan I, et al. Comparison
of global estimates of prevalence and risk factors
for peripheral artery disease in 2000 and 2010:
a systematic review and analysis. Lancet. 2013;
382:1329-40.

ADA. Peripheral arterial disease in people with diabe-
tes. Diabetes Care 2003;26(12):3333e3341.

Selvin E, Erlinger TP. Prevalence of and risk fac-
tors for peripheral arterial disease in the United
States: results from the National Health and Nutri-
tion Examination Survey, 1999-2000. Circulation
2004;110:738-43;

Hirsch A, Criqui M, Treat-Jacobson D, Regensteiner
J, Creager M, Olin J, et al. Peripheral arterial disease
detection, awareness, and treatment in primary care.
JAMA 2001;286: 1317-24.

Dunstan D.W., Zimmet P.Z., Welborn T.A., De Courten
M.P., Cameron A.J., Sicree R.A., Dwyer T., Colagiuri
S., Jolley D., Knuiman M., Atkins R., Shaw J.E. The
rising prevalence of diabetes and impaired glucose
tolerance: the Australian Diabetes, Obesity and Life-
style Study. Diabetes Care. 2002; 25: 829-34. 4.
Gregg E.W., Cadwell B.L., Cheng Y.J. Trends in the
prevalence and ratio of diagnosed to undiagnosed

Anupemuronorus
MUKPOCOCYANCTbIX

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

diabetes according to obesity levels in the U.S. Dia-
betes Care. 2004; 27 (12): 2806—12).

. bokepus J1.A., Tempesos M.b., Kosaneuko B.W.,

bopcoe M.X., bynrapos P.C., Anbbopues W.H.
AkTyanbHble npobneMbl  XUPYPruyeckoro NeyeHus
OONbHBIX  C  KPUTWUYECKOW  MWIEMUEN  HUKHUX
KOHEYHOCTEIA — NyTM  peweHus  (COCTOsIHWE
npo6nemsl). AuHansl xupyprin. 2011; 1: 5-9.

. Inter-Society Consensus for the Management of Pe-

ripheral Arterial Disease (TASC Il), 2007.

Oypanos W.M., Kapnos A. B., Kanytun M.IO.
KomnnekcHoe  neyeHue  aTepOCKNEPOTUYECKMX
nopaxeHuii  abAOMMHANLHOTO CErMeHTa  aopThl,
nepudepuyecknx aptTepuii ¢ KPUTUYECKON nwemmnen
HWXHUX KOHEYHOCTE Yy OONbHBIX MPEKIOHHOIO
n cTapyeckoro BO3pacrTa. MenuuuHckuii
akapemuyeckuii xypran. 2007; 7 (1). 166-72. ).
Jaff MR, Cahill KE,Yu AP, et al. Clinical outcomes and
medical care costs among Medicare beneficiaries re-
ceiving therapy for peripheral arterial disease. Ann
Vasc Surg 2010; 24: 577-87.

Adam DJ, Beard JD, Cleveland T,et al. Bypass ver-
sus angioplasty in severe ischaemia of the leg (BA-
SIL): multicentre, randomised controlled trial. Lancet
2005;366:1925-34

Norgren L, Hiatt WR, Dormandy JA, Nehler MR, Har-
ris KA, Fowkes FG. Inter-Society Consensus for the
Management of Peripheral Arterial Disease (TASC II).
Eur J Vasc Endovasc Surg. 2013;33:51-75, National
Institute for Clinical and Healthcare Excellence. Low-
er limb peripheral arterial disease (CG147). 2012.
http://guidance.nice.org.uk/ CG147. Accessed Jul
20, 2015.

National Institute for Clinical and Healthcare Excel-
lence. Diabetic foot problems. Inpatient manage-
ment of diabetic foot problems. CG119. 2011. http://
www.nice.org.uk/guidance/CG119. Accessed Jul 20,
2015.

Sarah P. Pradka, Vahram Ornekian, and Cameron M.
Akbari, Surgical Revascularization of Chronic Limb
Ischemia. Springer International Publishing Switzer-
land 2017. R.S. Dieter et al. (eds.), Critical Limb Isch-
emia, DOI 10.1007/978-3-319-31991-9 36.

Peregrin JH, Koznar B, Kovac J (2010) PTA of infr-
apopliteal arteries: long-term clinical follow-up and
analysis of factors influencing clinical outcome. Car-
diovasc Intervent Radiol 33: 720—725.

Graziani L, Silvestro A, Bertone V et al (2007) Vascu-
larinvolvement in diabetic subjects with ischemic foot
ulcer: a new morphologic categorization of disease
severity. Eur J Vasc Endovasc Surg 33:453-460.
Drueke TB (2008) Arterial intima and media calcifica-
tion: distinct entities with different pathogenesis or
all the same? Clin J Am Soc Nephrol 3:1583-1584.
DeRubertis BG, Pierce M, Ryer EJ, Trocciola S, Kent
KC, Faries PL. Reduced primary patency rate in dia-
betic patients after percutaneous intervention results
from more frequent presentation with limb-threaten-
ing ischemia. J Vasc Surg 2008;47:101-8;

Prompers L, Schaper N, Apelqvist J, Edmonds M,
Jude E, Mauricio D, et al. Prediction of outcome in
individuals with diabetic foot ulcers: focus on the
differences between individuals with and without



THE ROLE OF DIABETES IN THE DEVELOPMENT OF PERIPHERAL ARTERY DISEASES
AND RECENT WAYS OF REVISCULARIZATION OF LOWER LIMB ARTERIES (REVIEW).

31.

32.

33.

34.

35.

36.

peripheral arterial disease. The EURODIALE Study.
Diabetologia 2008;51:747-55.

Adam DJ, Beard JD, Cleveland T et al (2005) By-
pass versus angioplasty in severe ischaemia of the
leg (BASIL): multicenter, randomized controlled trial.
Lancet 366(9501):1925-1934

Jude EB, Oyibo SO, Chalmers N, Boulton AJ (2001)
Peripheral arterial disease in diabetic and nondiabet-
ic patients: a comparison of severity and outcome.
Diabetes Care 24:1433—1437.

Society for Vascular Surgery Lower Extremity Guide-
lines Writing Group, Conte MS, Pomposelli FB, Clair
DG, Geraghty PJ, McKinsey JF, et al. Society for Vas-
cular Surgery practice guidelines for atherosclerotic
occlusive disease of the lower extremities: manage-
ment of asymptomatic dis- ease and claudication. J
Vasc Surg 2015;61(Suppl):2S-41S.

Abd Moain Abu Dabrh, MBBCh, MS, Mark W. Steffen,
MD, MPH, Noor Asi, MD,Chaitanya Undavalli, MBBS,
Zhen Wang, PhD, Mohamed B. Elamin, MD, Michael
S. Conte, MD, and Mohammad Hassan Murad, MD,
MPH, Rochester, Minn; and San Francisco, Calif.
Bypass surgery versus endovascular interventions in
severe or critical limb ischemia.

Arain SA, White CJ. Endovascular therapy for critical
limb ischemia. Vasc Med 2008;13:267-79).

Rooke TW, Hirsch AT, Misra S, Sidawy AN, Beck-

37.

38.

39.

40.

man JA, Findeiss LK, et al. 2011 ACCF/AHA Focused
Update of the Guideline for the Management of Pa-
tients With Peripheral Artery Disease (updating the
2005 guideline): a report of the American College of
Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines. J Am Coll Cardiol
2011;58:2020-45.

Nasser M. Malyar, Eva Freisinger, Matthias Meyborg,
Florian Lbders, Katrin Gebauer, Holger Reinecke,
Holger Lawall. Amputations and mortality in in-hospi-
tal treated patients with peripheral artery disease and
diabetic foot syndrome// Journal of Diabetes and lts
Complications 30 (2016) 1117-1122

Yisu Gu. Chatchai Kokar. Catherine Gooday. Dar-
ren Morrow. Ketan Dhatariya// Diabetes Ther (2015)
6:481-493 DOI 10.1007/513300-015-0131-1.

D. W. Good, H. Al Chalabi , F. Hameed, B. Egan, S.
Tierney, T. M. Feeley. Popliteo—pedal bypass sur-
gery for critical limb ischemia// Ir J Med Sci (2011)
180:829-835 DOI 10.1007/s11845-011-0740-2.

Lee MS, Rha SW, Han SK, Choi BG, Choi SY, Ali J,
Xu S, Ngow HA, Lee JJ, Lee KN, Kim JB, Lee S, Na
JO, Choi CU, Lim HE, Kim JW, Kim EJ, Park CG, Seo
HS, Kong J, Oh DJ. Comparison of diabetic and non-
diabetic patients undergoing endovascular revascu-
larization for peripheral arterial disease// J Invasive
Cardiol. 2015 Mar;27(3):167-71.

BECTHUK XUPYPTUN KA3AXCTAHA N2 2 - 2019



