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ABSTRACT

Diabetes is a metabolic disease that has high blood sugar levels. Polyuria, polydipsia, hunger and serious long-term
complications such as cardiovascular diseases, stroke, chronic kidney failure, diabetic foot, and eye damage. The
aim of this study was to investigate incidence of diabetic foot amputation. Articles that demonstrated the prevalence
of limb amputation due to diabetic foot were included from various digital libraries. These keywords were used to
search: diabetes, patient, complication, diabetic foot, and amputation. Studies that did not clearly point out to the
issue wer e excluded from the study. The overall conclusion of all studies were that being involved with diabetes for
long-term along with inappropriate treatment were related to the incidence of diabetic foot and infection and results
in decreasing the quality of life.
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INTRODUCTION

Diabetes mellitus (DM), which is usually recognizsidiabetes in clinics, is a group of metabolszdses that have
high levels of blood sugar in a long-term periodq)L

Polyuria, polydipsia, and hunger are the main symgt of diabetes. If not properly treated, it caavie many
complications or such as diabetic ketoacidosis,-k&intic hyperosmolar coma, cardiovascular diseasteske,
acute renal failure, diabetic foot and damage ¢oetye (3, 4).

Diabetes is due to insufficient insulin productiarthe pancreas, or inappropriate cell responsestdin (5). There
are three main types of diabetes:

1.Type one diabetes due to pancreas failure to pethsulin. This was previously referred to as lirsGlependent
Diabetes Mellitus or juvenile diabetes. Its etiglagas unknown. (6, 7)

2.Type two diabetes due to resistance to insulinhis type, body cells do not respond appropriatelinsulin. As
the disease develops, insulin loss might also octhis type was previously known as non-insulin etegent
diabetes mellitus or adult diabetes. The main meésiothis disease is inactivity and being oveniei®, 9)
3.Gestational diabetes is another type of diabetatsatcurs when pregnant women have high levelsoofdbsugar
with no previous history of diabetes (10, 11).
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Preventing and controlling diabetes includes athgaliet, exercise, not using Tabaco, and havingnab body
weight. Controlling blood sugar and appropriatet foare is also important for these patients (12, 13

Type one diabetes should be treated by insulirciige and type two diabetes might be treated wittwithout
insulin. It must be kept in mind that insulin arttier medications can decrease blood sugar levedgghWreduction
surgery is an effective action in treating type tivabetes. Gestations diabetes is also usuallyvedafter the birth
of the child (14, 15).

As previously estimates demonstrated, 387 milli@ogle are diagnosed with diabetes, worldwide. A&
percent of all cases are type two(16). This comdéls? percent of world’s adult population. Diabdeskto 1.5 to 4.5
million annual deaths until 2014..Diabetes doulphestality risk. It is expected that the number afipnts increase
to 592 million by the year 2035. The economic exggedue to diabetes care is estimated to be 61@rbdbllars in
2014. This number was 245 billion dollars in 20t42He United States (17).

There is no recognized prevention for type one etieda Type two diabetes can be prevented with weigitrol,
physical exercise, and a healthy diet. RecogniZzethry changes can help preventing diabetes afellasved: a
diet full of whole grains and fiber, high-densitgitl such as unsaturated lipids in nuts and vedetaits, and fish.
Also, limiting sweetened drinks, eating red meat ather sources of saturated lipids can help ptawgnliabetes.
Smoking also increases the risk for diabetes, $huske ceasing can be as a preventive activitylag,

All types of diabetes increase long-term complmagi These complications usually occur after te@Qoyears.
However, they can be the first findings since diabemight not be diagnosed before. Vascular damagebe an
important long-term complication of diabetes. Itrisases the risk for cardiovascular diseases amat &5 percent
of diabetes mortality is due to coronary artery pboations. Macro-vascular complications such askst or
peripheral vascular diseases are also complicatdrdiabetes. Primary results of micro vascular pbecations
include eye, kidney, and nervous damage. Eye ceatfiins are known as diabetic retinopathy that odue to
retinal vascular damage. This can lead to gradiradiess. Kidney damage is known as diabetic nggthy which
is characterized by tissue damage, proteinuria,cindnic kidney disease. Patients might need dmlys kidney
transplant. Nerve damage is also referred to aleti@ neuropathy and is the most common complinatib
diabetes. Numbness, Paresthesia and pain arenist@ys that can lead to skin damage. Diabetic éant also
occur due to diabetic foot (20-23).

One of the most important debilitating complicatiaof diabetes is diabetic foot (24). Diabetic fmtiagnosed in
2.5 percent of patients with diabetes. This caml l&a severe infections and amputation. This comapba is
important because it can prolong hospitalizatiod exrease complications (25). Vascular damagenandopathy
are associated with diabetic wounds. Most patieritis history of amputation have history of periphlearterial
diseases(26). These patients need more medicdlestith care in order to decrease their complicat{@).

EXPERIMENTAL SECTION

This study assessed the results of previous stuld&swere related to the frequency of limb ampaotest due to
diabetic foots. Many articles were included frore theginning of the study. However, some of themevexcluded
afterwards due to unclear mention to the issuefefifnt digital libraries were used to collect datad diabetes,
patient and complication, diabetic food and limbpatation were the most important keywords usedéarch.

Literaturereview:

Mofid et al conducted a five year study to investégthe prevalence of lower extremity amputatiomm@gnpatients
hospitalized due to diabetic foot. They enrolle®d Ifale patients and 90 female patients who werelwied with

diabetic foot. Among all patients, 74 underwengsuy; 56 were male and 18 were female. Most patieetre at 60
— 70 age group and patients aged between 20 avdeB$ the smallest group. Nine patients were smoldts
smokers were male. Patients with a longer histérgnooking was associated with surgical operatiome Tean
time past from diabetes diagnosis was 10.56 + 8P 70 of them had a history of diabetic foot. Tinean blood
sugar level of male patients was 365 and femalematwas 278 (28).

Larijani et al conducted a study to evaluate trealence of limb amputation among patients wittbeliec foot who
referred to Imam Khomeini Hospital of Tehran in % ylear period. This was a retrospective descripsitely.
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Medical documents of diabetic patients of Imam Kleorhand Shariati Hospital were assessed. Amongoafignts
(56.4 percent male and 43.6 percent female) wittean age of 97.11 + 86.59. The mean duration siiaigetes
onset was 8.54 + 12.15 years. History of diabetit fvas 30.7 percent and 27.7 percent used to snidée, 6.9
percent had digital deformity and two percent hadrcot foot. The dorsal tibia pulse and dorsaligpedise was
not palpable among 15.8 percent and 16.8 percematénts, respectively. Also, 49.5 percent of gras had
gangrene on admission. Wound debridement, revasratian and amputation were seen in 22.8 percem,
percent and 34.7 percent, respectively. Amputaties associated with ulcer gangrene, and admiss$imd lsugar
above 140 (29).

Shahrad Bejestani et al conducted a study to iigagstrisk factors for diabetic foot and its out@smPatients with
diabetic foot who referred to Hazrat Rasoul Akramspital of Tehran in a five year period were indddn this
retrospective study. About 11.5 percent of patiemse tight shoes before last episode of hospétbn. In this
case, this was the reason for foot ulcer. Also9 3rcent of patients had a previous history obeli@ foot or
diabetic amputation. Regarding the outcomes ofdiigtion, 41.5 percent experienced lower extrgauputation.
On the other hand, 23.1 percent improved and rehdrge, redness or edema has seen and patientdisararged
and continued treatment outside the hospital. AB&04 percent of patients improved completely. Sepatients
died following limb amputation (30).

Talebi Taher et al conducted a study cross-sedtstndy among patients referred to hospitals inrdehn a one
year period. This study carried out retrospectivaatyl samples were selected using conventional s@gnghd 52
patients were enrolled. All enrolled patients wigr¢he third and fourth stage according to IDSAdglines. They
all had tissue culture and antimicrobial resistgmattern were evaluated. Among 52 patients, 3&(p6rcent) were
male and 16 (30.8 percent) were female. The mearohgarticipants was 60 + 12.8 year (age rangéOatio 80).

Among 52 patients, 29 (55.8 percent) had amputdtiahled to death, 20 (38.5 percent) were unastitnent and
three (5.8 percent) were discharged with full rezgwstatus. All patients with fourth degree infentiand 12 with
third degree infection underwent amputation dusewere bone involvement and defect in blood pesfudBlood

perfusion defect was diagnosed with angiographyt. @29 amputated patents, 24 (86.2 percent) wiergndsed
with diabetes for more than ten years. Eighteenod@0 patients (90 percent) who underwent medieatment
also had a history of diabetes above ten yearsta@ndout of three cases of full recovery (66.6 patravere

diagnosed between one and five years. There wassuziation between amputation and duration ofgoieivolved

with diabetes (31).

Mashayekhi et al conducted a study to investigaéeprevalence of amputation among patients witheatia foot in
Shariati Hospital in a ten year period. This cresstional study was conducted on all patients vefierred to the
hospital in a ten year period. All patients witlalogtic foot who were hospitalized in Shariati Ediaceal, research
and management center were enrolled in this redab@ study. Out of 1070 hospitalized patients9 &@d the
inclusion criteria. Among all participants, 436 (f8rcent) had ischemic ulcers, 177 (26 percent)reagopathic
ulcers, 76 (11 percent) had both neuropathic astteimic ulcers. Also, 373 patients (53.4 percend) dlaer in right
lower extremity while 271 (38.8 percent) had leftver extremity ulcers. Also, 54 (7.8 percent) h&xzkrs in both
lower extremities. Regarding amputation, 338 (97c@et) underwent minor amputation and nine (threegnt)
patients experienced major imputation. According\tegner criteria, patients with Wegner score alibvee had at
higher risk for amputation. Prevalence of amputati@s 61.7 percent among men and 45.2 percent amomgn.
Statistically, men were at higher risk for amputati Also, male gender, previous history of hosiz#tion of
amputation, unemployment, ischemic ulcer and ulegtls Wegner degree above three were statistieaiociated
with amputation (32).

Nikkhuy et al conducted a study to investigate ¢ipedemiologic findings of diabetic foot infectiotisat led to
amputation. This retrospective study was conduictdRiazi Hospital of Ahvaz during 2001 to 2003. Tgrups of
participants were included; control group (no ampiah) and case (with amputation). In this stud98 lvere
diagnosed with diabetic foot, 72 underwent ampartatAlso, 116 were male and 82 were female, 31r6epe of
those with extremity amputation aged between 60Gthdrhe mean duration of having ulcer was 35 dagsng
the amputation group and 22 days for the controligr The mean age of patients of amputation antraagroup
were both 59.6 years. Among 82 women, 31 had dafmit that led to amputation and among 116 piaeiats, 41
were amputated. There was no statistical assogiagtwveen amputation and age and gender. Alsajutagion of
being diagnosed with diabetes was associated aithdmputation. Leaving diabetes without treatntialbetes for
more than 120 days was associated with foot ampotéd).
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DISCUSSION

Diabetic foot is the result of any damage thatiieally caused by diabetes or its long-term congpians. The most
important complications of diabetic foot are infentand neuropathic osteoarthropathy. Diabetic fofgction is

often seen as cellulitis, chronic osteomyelitis aedte osteomyelitis, deep soft tissue and skiectidns (33-37).
Diabetic ulcers are the most common reasons foel@utremity amputations. Its treatment needs fipepipertise

that includes routine and frequent evaluation arel/gntive care. Also, common risk factors that fatiabetic

neuropathy, change in foot structure or periphararial obstruction must be carefully assessed.

Patient education regarding foot care, nail card elmosing appropriate shoes are important to eedisk for
damages that result in ulcers.

Previous studies concluded that the time past flibetes onset is significantly related to limb atagion. In other
terms, the duration between diabetes onset anthteea initiation is related to diabetic foots ambd amputation
(38). Most conducted studies were retrospectivendloting a prospective study with patient follow cgn show
more important and efficient findings.
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