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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 were 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 recognized as diabetes in clinics, is a group of metabolic diseases
that have high levels of blood sugar in a long-term period [1, 2].

Polyuria, polydipsia, and hunger are the main symptoms of diabetes. If not properly treated, it can leave
many complications or such as diabetic ketoacidosis, non-ketotic hyperosmolar coma, cardiovascular diseases,
stroke, acute renal failure, diabetic foot and damage to the eye [3].

Diabetes is due to insufficient insulin production in the pancreas, or inappropriate cell response to insulin [4].
There are three main types of diabetes:

1. Type one diabetes due to pancreas failure to produce insulin. This was previously referred to as Insulin
Dependent Diabetes Mellitus or juvenile diabetes. Its etiology was unknown [5, 6].
2. Type two diabetes due to resistance to insulin. In this type, body cells do not respond appropriately to

insulin. As the disease develops, insulin loss might also occur. This type was previously known as non-
insulin dependent diabetes mellitus or adult diabetes. The main reason for this disease is inactivity and
being overweight [7].

3. Gestational diabetes is another type of diabetes that occurs when pregnant women have high levels of
blood sugar with no previous history of diabetes [8].

Preventing and controlling diabetes includes a healthy diet, exercise, not using Tabaco, and having normal
body weight. Controlling blood sugar and appropriate foot care is also important for these patients [9].

Type one diabetes should be treated by insulin injection and type two diabetes might be treated with or
without insulin. It must be kept in mind that insulin and other medications can decrease blood sugar levels. Weight
reduction surgery is an effective action in treating type two diabetes. Gestations diabetes is also usually resolved
after the birth of the child [10].

As previously estimates demonstrated, 387 million people are diagnosed with diabetes, worldwide.
Almost 90 percent of all cases are type two [11]. This consists 8.3 percent of world’s adult population. Diabetes led
to 1.5 to 4.5 million annual deaths until 2014..Diabetes doubles mortality risk. It is expected that the number of
patients increase to 592 million by the year 2035. The economic expense due to diabetes care is estimated to be
612 billion dollars in 2014. This number was 245 billion dollars in 2012 in the United States [12].

There is no recognized prevention for type one diabetes. Type two diabetes can be prevented with weight
control, physical exercise, and a healthy diet. Recognized dietary changes can help preventing diabetes are as
followed: a diet full of whole grains and fiber, high-density lipid such as unsaturated lipids in nuts and vegetable
oils, and fish. Also, limiting sweetened drinks, eating red meat and other sources of saturated lipids can help
preventing diabetes. Smoking also increases the risk for diabetes, thus smoke ceasing can be as a preventive
activity [13, 14].

All types of diabetes increase long-term complications. These complications usually occur after ten to 20
years. However, they can be the first findings since diabetes might not be diagnosed before. Vascular damage can
be an important long-term complication of diabetes. It increases the risk for cardiovascular diseases and about 75
percent of diabetes mortality is due to coronary artery complications. Macro-vascular complications such as stroke
or peripheral vascular diseases are also complications of diabetes. Primary results of micro vascular complications
include eye, kidney, and nervous damage. Eye complications are known as diabetic retinopathy that occurs due to
retinal vascular damage. This can lead to gradual blindness. Kidney damage is known as diabetic nephropathy
which is characterized by tissue damage, proteinuria, and chronic kidney disease. Patients might need dialysis or
kidney transplant. Nerve damage is also referred to as diabetic neuropathy and is the most common complication
of diabetes. Numbness, Paresthesia and pain are its symptoms that can lead to skin damage. Diabetic foot can also
occur due to diabetic foot [15-17].
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One of the most important debilitating complications of diabetes is diabetic foot [18]. Diabetic foot is
diagnosed in 2.5 percent of patients with diabetes. This can lead to severe infections and amputation. This
complication is important because it can prolong hospitalization and increase complications. Vascular damage and
neuropathy are associated with diabetic wounds. Most patients with history of amputation have history of
peripheral arterial diseases [19]. These patients need more medical and health care in order to decrease their
complications.

METHODS

This study assessed the results of previous studies that were related to the frequency of limb amputations
due to diabetic foots. Many articles were included from the beginning of the study. However, some of them were
excluded afterwards due to unclear mention to the issue. Different digital libraries were used to collect data and
diabetes, patient and complication, diabetic food and limb amputation were the most important keywords used
for search.

Literature review

Mofid et al conducted a five year study to investigate the prevalence of lower extremity amputation
among patients hospitalized due to diabetic foot. They enrolled 105 male patients and 90 female patients who
were involved with diabetic foot. Among all patients, 74 underwent surgery; 56 were male and 18 were female.
Most patients were at 60 — 70 age group and patients aged between 20 and 30 were the smallest group. Nine
patients were smokers. All smokers were male. Patients with a longer history of smoking was associated with
surgical operation. The mean time past from diabetes diagnosis was 10.56 * 8.32 and 70 of them had a history of
diabetic foot. The mean blood sugar level of male patients was 365 and female patients was 278 [20].

Larijani et al conducted a study to evaluate the prevalence of limb amputation among patients with
diabetic foot who referred to Imam Khomeini Hospital of Tehran in a 15 year period. This was a retrospective
descriptive study. Medical documents of diabetic patients of Imam Khomeini and Shariati Hospital were assessed.
Among 101 patients (56.4 percent male and 43.6 percent female) with a mean age of 97.11 £ 86.59. The mean
duration since diabetes onset was 8.54 + 12.15 years. History of diabetic foot was 30.7 percent and 27.7 percent
used to smoke. Also, 6.9 percent had digital deformity and two percent had charcot foot. The dorsal tibia pulse and
dorsalis pedis pulse was not palpable among 15.8 percent and 16.8 percent of patients, respectively. Also, 49.5
percent of patients had gangrene on admission. Wound debridement, revascularization and amputation were seen
in 22.8 percent, one percent and 34.7 percent, respectively. Amputation was associated with ulcer gangrene, and
admission blood sugar above 140 [21].

Shahrad Bejestani et al conducted a study to investigate risk factors for diabetic foot and its outcomes.
Patients with diabetic foot who referred to Hazrat RasoulAkram Hospital of Tehran in a five year period were
included in this retrospective study. About 11.5 percent of patients wore tight shoes before last episode of
hospitalization. In this case, this was the reason for foot ulcer. Also, 36.9 percent of patients had a previous history
of diabetic foot or diabetic amputation. Regarding the outcomes of this situation, 41.5 percent experienced lower
extremity amputation. On the other hand, 23.1 percent improved and no discharge, redness or edema has seen
and patients were discharged and continued treatment outside the hospital. Also, 35.4 percent of patients
improved completely. Seven patients died following limb amputation [22].

TalebiTaher et al conducted a study cross-sectional study among patients referred to hospitals in Tehran
in a one year period. This study carried out retrospectively and samples were selected using conventional sampling
and 52 patients were enrolled. All enrolled patients were in the third and fourth stage according to IDSA
guidelines. They all had tissue culture and antimicrobial resistance pattern were evaluated. Among 52 patients, 36
(69.2 percent) were male and 16 (30.8 percent) were female. The mean age of participants was 60 + 12.8 year (age
range of 30 to 80). Among 52 patients, 29 (55.8 percent) had amputation that led to death, 20 (38.5 percent) were
under treatment and three (5.8 percent) were discharged with full recovery status. All patients with fourth degree
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infection and 12 with third degree infection underwent amputation due to severe bone involvement and defect in
blood perfusion. Blood perfusion defect was diagnosed with angiography. Out of 29 amputated patents, 24 (86.2
percent) were diagnosed with diabetes for more than ten years. Eighteen out of 20 patients (90 percent) who
underwent medical treatment also had a history of diabetes above ten years and two out of three cases of full
recovery (66.6 percent) were diagnosed between one and five years. There was no association between
amputation and duration of being involved with diabetes [23].

Mashayekhi et al conducted a study to investigate the prevalence of amputation among patients with
diabetic foot in Shariati Hospital in a ten year period. This cross sectional study was conducted on all patients who
referred to the hospital in a ten year period. All patients with diabetic foot who were hospitalized in Shariati
Educational, research and management center were enrolled in this retrospective study. Out of 1070 hospitalized
patients, 699 had the inclusion criteria. Among all participants, 436 (63 percent) had ischemic ulcers, 177 (26
percent) had neuropathic ulcers, 76 (11 percent) had both neuropathic and ischemic ulcers. Also, 373 patients
(53.4 percent) had ulcer in right lower extremity while 271 (38.8 percent) had left lower extremity ulcers. Also, 54
(7.8 percent) had ulcers in both lower extremities. Regarding amputation, 338 (97 percent) underwent minor
amputation and nine (three percent) patients experienced major imputation. According to Wegner criteria,
patients with Wegner score above three had at higher risk for amputation. Prevalence of amputation was 61.7
percent among men and 45.2 percent among women. Statistically, men were at higher risk for amputation. Also,
male gender, previous history of hospitalization of amputation, unemployment, ischemic ulcer and ulcers with
Wegner degree above three were statistically associated with amputation [24].

Nikkhuy et al conducted a study to investigate the epidemiologic findings of diabetic foot infections that
led to amputation. This retrospective study was conducted in Razi Hospital of Ahvaz during 2001 to 2003. Two
groups of participants were included; control group (no amputation) and case (with amputation). In this study, 198
were diagnosed with diabetic foot, 72 underwent amputation. Also, 116 were male and 82 were female, 31.9
percent of those with extremity amputation aged between 60 and 69. The mean duration of having ulcer was 35
days among the amputation group and 22 days for the control group. The mean age of patients of amputation and
control group were both 59.6 years. Among 82 women, 31 had diabetic foot that led to amputation and among
116 participants, 41 were amputated. There was no statistical association between amputation and age and
gender. Also, the duration of being diagnosed with diabetes was associated with foot amputation. Leaving
diabetes without treatment diabetes for more than 120 days was associated with foot amputation [3].

DISCUSSION

Diabetic foot is the result of any damage that is directly caused by diabetes or its long-term complications.
The most important complications of diabetic foot are infection and neuropathic osteoarthropathy. Diabetic foot
infection is often seen as cellulitis, chronic osteomyelitis and acute osteomyelitis, deep soft tissue and skin
infections [25-29]. Diabetic ulcers are the most common reasons for lower extremity amputations. Its treatment
needs specific expertise that includes routine and frequent evaluation and preventive care. Also, common risk
factors that form diabetic neuropathy, change in foot structure or peripheral arterial obstruction must be carefully
assessed.

Patient education regarding foot care, nail care and choosing appropriate shoes are important to reduce
risk for damages that result in ulcers.

Previous studies concluded that the time past from diabetes onset is significantly related to limb
amputation. In other terms, the duration between diabetes onset and treatment initiation is related to diabetic
foots and limb amputation [30]. Most conducted studies were retrospective. Conducting a prospective study with

patient follow up can show more important and efficient findings.
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