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Abstract

Diabetic foot is the most devastating complication of diabetes mellitus, which affect 15% of the diabetic patients during their
lifetime and leading to limb amputation and marked morbidity and mortality.
Aims: This study is a trial to describe the clinical characteristics and management strategy of diabetic foot among diabetic cases in
Aljala hospital during the critical time of Benghazi war in 2012 and ongoing years up to 2016.
Subjects and Methods: A retrospective case series study was conducted in which the data of the patients were extracted from the
archived files of diabetic patients having foot problem related to diabetic peripheral neuropathy were the target population.
The results: This study included 98 diabetic foot cases, their mean age was 50.2(+11.6) years. The male patients represented around
53% of the sample. 58.2% of the sample has been diabetic for duration exceeds 10 years,. 30.6% has hypertension as co-morbidity.
Renal disease was found in 11.2 of the cases. 50% of the cases were admitted as case of collection, 21.4% foot ulcer, 17.2%, wet
gangrene, ischemia and cellulitis in 6.1% and 5.1% respectively. X-ray study done to 74.5% of the sample, it was normal in 62.2%,
showed signs of osteomyelitis in 12.2%. Doppler ultrasonography was not done to 71.44% of the cases. 12.4% of the cases with Dop-
pler have mild vascular stenosis. 10.2% significant stenosis in 6.1% atherosclerosis. Duration of diabetes of more than 10 years is
significantly associated with more aggressive surgical intervention (Ficher'Exact test = 15.1, P= 0.046). Longer duration of diabetes
is additionally significant companion for renal disease (Ficher Exact test = 7.1, P= 0.021).
Conclusion: Duration of diabetes for more than 10 years is insignificantly associated with greater possibility of being admitted
as case of collection, foot ulcer and shows significant greater chance of more aggressive surgical intervention like minor, major or
multilevel amputation compared to presence of diabetes for less than 10 years. The duration of diabetes is additionally significant

companion for renal disease.

Keywords: Diabetes Mellitus; Diabetic Foot Ulcer; Debridement; Amputation; Foot Care

Introduction diabetes related morbidity, mortality, and financial burdens [1].
Diabetic foot is a spectrum of problems occurs to diabetic pa- Moreover, it might lead to lifelong disability due to loss of the limb.
tients due to vascular insufficiency that can impair the quality of It is reported that up to 28% diabetic foot patients end up with

life and requires prolonged hospitalization and responsible for ~amputation. Infected foot wound precedes about two thirds of the
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lower extremity amputations, which occurs as a complication of
arterial insufficiency that will result in prolonged healing and indi-

cating an elevated risk of amputation [2].

Prolonged healing or decreased healing potential of a diabetic
patients stems from the metabolic disorders associated with dia-
betes, which result from poor glycaemic control, reduced circula-
tion and arterial blood flow, unwell nutritional status, toxins and
fluid accumulation in the affected region of the foot and presence

of infection is a superadded problem [3].

At cellular level, the metabolic disorder results due to hyper-
glycaemic state and leads to an increase in action of two enzymes
namely aldose reductive and sorbitol dehydrogenase. This increase
will result in the conversion of intracellular glucose to sorbitol and
fructose. The accumulation of these sugar products results in a de-
crease in the synthesis of nerve cell myoinositol which is required
for normal neuron conductivity. Furthermore, the chemical con-
version of glucose results in depletion of nicotinamide adenine di-
nucleotide phosphate stores, which are necessary for the detoxifi-
cation of reactive oxygen species as well as for the synthesis of the
vasodilator nitric oxide. There is a resultant increase in oxidative
stress on the nerve cell and an increase in vasoconstriction lead-
ing to ischemia. The ischemia subsequently will promote nerve cell
injury and death. Hyperglycemia and oxidative stress also contrib-
ute to the abnormal glycation of nerve cell proteins and the inap-
propriate activation of protein kinase C, resulting in further nerve

dysfunction and ischemia [4].

Lower extremity amputation is the most costly and feared con-
sequence of a foot ulcer. The risk factors for amputation are mul-
tiple and generally can be referred to systemic considerations and
localized considerations. Due to the foot pathology; the systematic
risk factors for major amputation are neuropathy, peripheral arte-
rial disease, poor glycemic control, older age, male sex, ascending
lymphangitis and duration of diabetes. Whereas the localized con-
siderations are infection with Gram-positive microorganisms in
cultures, history of prior foot ulcer or amputation, structural foot
deformity, trauma, Charcot foot, calcaneal lesions, Wagner grade
5 lesions (Dos Santos., et al. 2006). Serum inflammatory markers
such as leukocytosis, C-reactive protein, and erythrocyte sedi-
mentation rate may predict severity of foot infection in diabetic

patients [5].
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Epidemiological background

Diabetes is described as a global epidemic of the 21st century
[6]. The prevalence of diabetes in year 2000 worldwide was esti-
mated to be 131 million [7]. In Libya the prevalence of diabetes in
people over 20 years of age was 14.1% in the same year 2000 [8].
In 2010, four out of the top five countries with diabetes were from
the Arab world namely United Arab Emirates (18.7%), Saudi Ara-
bia (16.8%), Bahrain (15.4%) and Kuwait (14.6%) [9]. Diabetes is a
growing health problem. It is projected that in year 2030 the num-
ber of affected people will increase from 131 million to 366 mil-
lion. The increase is dramatic in type 2 diabetes, especially among
young and obese persons [7]. This increase is referred broadly to 2
reasons which are; the ageing population around the world as well
as unhealthy lifestyles which is increasing obesity and overweight

problems [10].

Diabetic foot is a very common problem of diabetic patients. Itis
estimated to occur in 19-34% of all diabetic according to new Eng-
land journal of diabetes [11], In addition, it is reported that every
30 seconds 1 leg is amputated due to diabetic foot ulcer worldwide
[12].

In Libya there is no sufficient and recent data to help recognize
the magnitude of the problem. Therefore this study was conducted
to enlighten some of uncertainty about diabetic foot, and to know
the impact of the unstable situation of our country on this substan-

tial health problem.
Review of Literature

Diabetes is one of the leading causes of death in many countries.
It is responsible for major health problem such as blindness, renal
failure, dialysis, and non-traumatic amputation. Diabetic patients
are particularly susceptible to foot diseases such as ulceration and
infection, due to peripheral sensory neuropathy that lead to unper-
ceived trauma, which is the primary factor leading to diabetic foot
ulcerations [2], about 45% to 60% of all diabetic ulcerations are of
pure neuropathic aetiology. Whereas around 45% due to combined
neuropathic and ischemic aetiology. Foot ulcers are associated with

increased mortality [13].

Peripheral neuropathy and ischemic limb are closely related
and very common consequences. They are considered as a leading

cause of morbidity and hospitalization for persons with diabetes.
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These consequences might end up with limb threatening disorders

such as ulceration, infection, gangrene, and amputation [14].

Foot ulcer in diabetic patients is the most important alarming
event of diabetic foot. The annual incidence of diabetic foot ulcers
is around 3%. The reported incidence in U.S. and U.K. studies rang-
es as high as 10% and the overall one quarter of diabetic patients

have lifetime risk of developing foot ulcer [15].

Damage to autonomic innervations leads to a reduction in
sweat, oil gland secretion and function which make foot skin loses
its natural ability to moisturize the overlying skin and becomes
dry. Thus will be more susceptible to tears and subsequently will
be more likely to develop infection. The loss of sensation as a part
of peripheral neuropathy exacerbates the development of ulcer-
ations. When trauma occurs at the affected site, patients are often
unable to detect the insult to their lower extremities. As a result,
many wounds will be unnoticed and will get progressively worse
[15].

A study done on Libyan diabetic patients found that glycaemic
control has strong effect on long term diabetic complication. They
reported that patients with poor glycaemic control had higher risk
for complications than the well-controlled patients. The peripheral
neuropathy occurred in 40.1% of the patients with good control
and 48.8% of patients with poor control. The peripheral arterial
disease occurs in 14.6 in patients with good control and in 15.4%

in poor glycaemic control diabetics [16].

In the New England Journal of Medicine, they mentioned that
the lifetime incidence of foot ulceration in people with diabetes
ranges between 19% and 34%. For people with a healed foot ulcer,
the one-year ulcer recurrence is a staggering 40%. This increases
to 60% after three years [11]. Occurrence of ulcer is a very chal-
lenging event in presence of vascular insufficiency because the in-
tact foot may withstand markedly reduced skin perfusion. Where-
as an ulcerated lesion requires a greatly enhanced blood flow to
heal. Therefore, many ulcers fail to heal when critical ischemia ex-

ists perhaps in diabetic cases [17].

A multicentre study attributed the aetiology of diabetic foot ul-
cers to the critical triad of peripheral sensory neuropathy, trauma,
and deformity [13].
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Foot ulceration is a preventable condition where simple inter-
ventions can reduce amputations by up to 70% through programs
that could reduce its risk factors and result in improving patients'
quality of life and reducing the economic burden on both the pa-
tient and the health care system [18]. Therefore it is of utmost
importance to pay attention for recognizing risk factors for dia-
betic foot ulceration in order prevent its occurrence. If the same oc-
curred proper evaluation and good management should be prompt
to save the limb [19].

Proper and adequate evaluation of ulcer by which, full descrip-
tion of ulcer characteristics such as size, depth, appearance, loca-
tion, signs of infection and presence of gangrenous tissue. These
characteristics are used as guide for the initial management. Re-
evaluation is done to provide the mapping of progress during treat-
ment. Moreover, the evaluation should ascertain whether the lesion
is neuropathic, ischemic, or combination of both neuro-ischemic
aetiology, pressure sensation usually examined. If the patient fails
to perceive the pressure of a 10-g monofilament that is a proven
indicator of peripheral sensory neuropathy and loss of protective

sensation [20].

Vascular assessment is done by clinical examination or using
Doppler ultrasonography. The previous research found that more
than 60% of diabetic foot ulcers have decreased arterial blood flow
due to concurrent peripheral vascular disease. The diabetic cases
require continuous vascular studies after examination of vascular
status of the posterior tibial and dorsalis pedis arteries with palpa-
tion and handheld Doppler ultrasound. If the palpation is inconclu-
sive. The ankle-brachial index (ABI) is an easy measure to obtain

and will be helpful in assessing vascular status [21].

The results of the foot evaluation should aid in developing an ap-
propriate management strategy. When an ulcer is present it should
be described and classified to decide management requests. There
are many classification systems used to depict ulcers that can aid in
developing a standardized method of description. These classifica-
tion systems are based on a variety of physical findings. Wagner
Ulcer Classification System is one of the most popular systems of
classification [15], which is based on wound depth and the extent
of tissue necrosis (Table 1). However, Wagner Ulcer Classification
was criticized because it only considers wound depth and appear-
ance and does not take into account the presence of ischemia or
infection [22].
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Grade Lesion

1 Superficial diabetic ulcer

2 Ulcer extension involving ligament, tendon, joint
capsule, or fascia with no abscess or osteomyelitis
Deep ulcer with abscess or osteomyelitis

4 Gangrene to portion of forefoot
Extensive gangrene of foot

Table 1: Wagner Ulcer Classification System.

In general, an ulcer or wounds of increasing grade and stage

are less likely to heal without vascular repair or amputation [22].

According to diabetic foot ulcer evaluation the grade treatment
modality will be decided. Management of diabetic foot ulcers in-

cludes group of options mainly offloading and debridement.

Firstly offloading which done to redistribute force from ul-
cers sites and pressure points at risk to a wider area of contact.
There are multiple methods of pressure relief including total con-
tact casting, half shoes, removable cast walkers, wheelchairs, and
crutches. The choice depends on some factors including overall
wound condition, presence of infection and the likelihood for pa-

tient compliance [23].

Secondly debridement, it is the removal of necrotic and se-
nescent tissues as well as foreign and infected materials from a
wound, which is considered as the most important therapeutic
step leading to wound closure and a decrease in the possibility of
limb amputation in patients with diabetic foot ulcer [24]. Debride-
ment comprises the removal of unhealthy tissue and removing
colonizing bacteria in the wound. Therefore it decreases bacterial
counts and stimulates production of local growth factors. This also
reduces pressure, and helps wound drainage. Additionally it facili-
tates the collection of appropriate specimens for culture and per-

mit examination of deep tissues at ulcer bed [25].

Although there are different kinds of debridement including
surgical, enzymatic, autolytic, mechanical and biological debride-
ment. Among these methods, surgical debridement done to turn a
chronic ulcer into an acute ulcer by cutting away dead and infected
tissues followed by daily dressing with application of saline moist-
ened cotton gauze. The surgical debridement should be repeated
whenever it is needed as often as needed if new necrotic tissue

continues to form [26].
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It was proved that the more frequent the debridement, the bet-
ter the healing outcome, a retrospective cohort previously done
indicated that frequent debridement healed more wounds in a

shorter time with very high significant results [27].

Most diabetic foot ulcers present as polymicrobial infections.
The most common pathogens seen are aerobic Gram-positive cocci,
in particular Staphylococcus aureus, and Gram-negative rods such
as Pseudomonas aeruginosa. Infection with anaerobic organisms
such as Clostridium perfringes may lead to foot ischemia or gan-
grene. Deep wound cultures and blood cultures are useful to help
direct antibiotic therapy and monitor the presence of early sepsis
[28].

Despite all the efforts to avoid limb loss, overall diabetes is the
predominant etiology for non-traumatic lower extremity amputa-
tions in the U.S. It was estimated that more than 80,000 diabetes-
related amputations each year [13]. Half of all non-traumatic am-
putations are a result of diabetic foot complications, and the 5-year

risk of a other limb (contralateral) amputation is 50% [29].

Study objectives
This study aims at:

e Studying the cases of diabetic foot in relation to clinical
and socio-demographic characteristics in Benghazi dur-
ing the city crisis of war.

e  Comparing the risk of limb loss across gender and age

groups.

Subject and Method
Study design

A retrospective cross section study design was conducted, a case
series for diabetic patients having foot problem related to diabetic
peripheral neuropathy were the target population. Their data were
accessed retrospectively by finding the archived files of the cases.
Sampling and settings

A convenient sample of the files was drawn. Data was extracted
from the files of the discharged cases of diabetic foot cases man-
aged at Aljala hospital of Benghazi. The data were collected during
the period from January 2017 to February 2018. The files contain-
ing complete data were included for the admitted cases during the
time of instability of the city of Benghazi i.e. during the war time
form January 2012 to January 2016.
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Inclusion criteria
e  Adult age group (not less than 18 years).
e Diabetic patient both typel and type2 with foot complica-

tions.

e Admission time between beginning of 2012 to the begin-
ning of 2016.

Data collection tool

A sheet of data was filled up for each case. The data were base-
line data such as age, sex, of the patients. Diabetes related data
such as duration of diabetes and presence of co-morbidity. Diabetic
foot related data which was the major part of the questionnaire
containing data like diagnosis at admission, surgical intervention,
blood and radiological investigations, information about previous

admission due to diabetic foot (the appendix).

Data analysis and software

SPSS for Windows v21.0 (SPSS Inc., Chicago, IL,USA) was used
for the statistical analyses. Descriptive analysis with relevant ta-
bles. Continuous variables were displayed as mean (+ standard
deviation). Categorical variables were displayed as counts and per-
centages. For inferential statistics the chi square or Ficher Exact’s

tests were used. P <0.05 was considered statistically significant.

Ethical considerations

The files of the cases were accessed after getting permission
from the authorized personals by a formal letter and consent of Al-
jala hospital. The data of the patients were collected and analysed
anonymously to secure the patients privacy. The researcher group
is completely responsible for any consequence might come out due
to the study.

Results

Descriptive results

This study utilize data of 98 of diabetic patients with diabetic
foot, the type of diabetes was not mentioned in all files. As there is
no difference in management of diabetic foot according to the type,
we decided to put all cases under one category, “diabetic foot”. The
age of the study sample was ranged between 26 to 85 years (Figure
1), with mean of 50.2(*11.6) years. The male patients represented
53% of the sample (52 cases) and females represented 47% (46
patients). 29.6% of the patients have diabetes for 10 years or less.
58.2% are diabetic for more than 10 years (missing 12.2%). More
than half of the sample were diabetes mellitus only, renal disease
is present in 11.2% of the sample (Table 2).
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Figure 1: Study sample age distribution.

Characteristic and sub-categories. Count %
Male 52 53.1
Sex
Female 46 46.9
<10 years 29 29.6
Duration of
diabetes > 10 years 57 58.2
Unknown 12 12.2
Diabetes only 55 56.1
Chronic illness Diabetes and Hypertension 30 30.6
Multiple illnesses 13 13.3
Yes 11 11.2
Renal disease
No 87 88.8
Foot ulcer 21 21.4
. . Collection 49 50
D1agn051s-at Ischemia 6 6.1
presentation
Wet gangrene 17 17.3
Cellulitis 5 5.1

Table 2: Demographic and clinical characteristics of the sample.

No missing data in all the variable. The total number (N) =98 case.

They were all admitted to the surgical department either with
collection (50%), foot ulcer(21.4%), wet gangrene (17.4%), isch-
emia or cellulitis (6.1%, 5.1% respectively), (Table 2). The x-ray
study done to majority of the sample. It was normal in 62.2%,
showed signs of osteomyelitis in 12.2% and not done for 25.5%,
(Figure). Whereas Doppler ultrasonography was not done to
71.44% of the cases. For those with Doppler, the result was as fol-
lowing; 12.4% have mild vascular stenosis, 10.2% have significant

stenosis and 6.1% atherosclerosis (Table 2).
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All the cases were admitted to surgical department for manage-
ment (Figure 2). Thus most of the cases were subjected to surgical
intervention and only 4% were treated conservatively. About 48%
have had debridement, 20.4% incision and drainage, amputation
was done to more than 27% of the sample which varied between
minor amputation (18.4%), major amputation (6.1%), and multi-
level amputation (3%). Few of the study sample has previous ad-
mission for similar illness. 19.4% of them have history of minor
amputation, 3.1% major amputation, while only 2.04% had mul-

tiple amputation.

Figure 2: Mode of treatment for the current ischemic illness.

Inferential results

Inferential statistics were performed to assess correlation
between some variables mainly to find determinants of manage-
ment strategy. The age and gender as the main independent vari-
ables in this study were used to categorize the study sample and
to know their relation to mode of treatment. The main outcome
was variable (dependent variable). There was a notable difference
in management choice between the patients aged <50 years and
those whose age is > 50 years. More cases of relatively aggressive
surgical intervention such as major amputation and multilevel
amputation in the age group of > 50 years. No any conservative
management was done to them compared to younger age group.
This difference using Fischer-exact test was not statistically sig-
nificant (value = 4.4, P= 0.49). Furthermore, Male patients were
subjected to more aggressive surgical option compared to females.
This difference did not reach statistical significance (Fischer-exact
test value = 5.4, P=0.36).
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The older age group was associated with greater chance of hav-
ing other chronic illness beside diabetes (Pearson Chi square value
=7.5, P= 0.02, table 3).

Age
Chronic illness Total

<50 |>50
D.M only 44 11 55 Pearson chi square
D.M and hyperten- | 18 12 |30 testvalue = 7.5
sion Degree of freedom=2
Multiple illnesses | 6 7 13 P value =0.024
Total 66 30 |98

Table 3: Age group and chronic morbidity.

Duration of diabetes for more than 10 years is insignificantly as-
sociated with increased possibility of being admitted as case of col-
lection, foot ulcer and wet gangrene (Table 4). Whilst it shows sig-
nificant chance of more aggressive surgical intervention like minor,
major or multilevel amputation, compared to presence of diabetes
for less than 10 years (Ficher' Exact test = 15.1, P= 0.046, table 5),
Also, Longer duration of diabetes is an additionally significant com-
panion for renal disease (Ficher'Exact test = 7.1, P= 0.021).

Duration of diabetes
LUARILNS <10years |>10 years
Foot ulcer 4 15 Fisher'Exact test
Collection 15 26 Value = 5.3
Ischemia 2 3
Wet gangrene | 5 11 P=0.08
Cellulitis 3 2
Total 29 57

Table 4: Duration of diabetes and diagnosis at admission.

Duration of diabetes
Management

<10years | >10 years
Conservative 4 0 Fisher
Incision and drainage | 6 8 ‘Exact test
Debridement 14 29 Value = 15.1
Minor amputation 4 12

P=0.046

Major amputation 0 6
Multilevel amputation | 1 2
Total 29 57

Table 5: Duration of diabetes and management option.
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Discussion

Diabetic foot is a long term complication of diabetes, in which
infection ulceration and necrosis of tissues of the lower limb oc-
cur. In this study we found that the male patients were margin-
ally greater in number than female patients. In another study, re-
searchers found similar results with male to female ratio of 3:2.
This explained that the predominance in their study was referred
to few factors, such as male are more exposed to trivial foot injury,
foot wear trauma and walking with bare, particularly in mosques

and working in agricultural fields [30].

The principles of treatment of diabetic foot ulcers have re-
mained unchanged for many years. Debridement of the wound to
get rid of any dead or non-healthy tissue which might slow down
healing process, pressure relief either by combination with de-
bridement and removal of callus, offloading the diabetic foot, re-
movable below-knee walking boots, or a total contact plaster cast,
and antibiotics for infection [31]. The treatment strategy followed
in the current study was as the following, > 24% of the cases were
subjected to minor or major amputation. This figure is very close
to that which was found by the previous research which reported
that up to 28% diabetic foot end up with amputation (Hinchliffe.,
et al. 2008). A study done in Saudi Arabia found that 20.9% of the
included patients had to be treated with amputation [32].

This study does not include any data about offloading, immo-
bilization or physical activity of patient with diabetic foot ulcer. As
this issue is surrounded by long debate, some researchers suggest
that immobilization and offloading of patients is very important
factor for healing of the ulcer. They referred ulcer occurrence to a
triad of risk factors which are neuropathy, ischemia and pressure
[33]. Based on this opinion, some argue that offloading has been
shown to be beneficial, however, no agreement about the duration
of this policy [34]. The researcher supporting exercise speculated
that this option will improve the overall survival of diabetic pa-

tients and reduce cardiovascular related mortality.

They defended their opinion considering the fact of around
15% of people with diabetic foot ulcers may have lost a leg after 10
years, but up to 70% will have died and over half of these deaths

are vascular related [35].

According to the available research, diabetic foot problems oc-

cur commonly due to vasculopathy which affects the tibial and
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peroneal arteries of the calf. Doppler Ultrasound Colour method
is valuable, non-invasive tool that may provide good information
about the anatomy and physiology of the vessels [36]. Unfortunate-
ly, More than 70% of patients have not done Doppler ultrasonogra-
phy, this was significant because it is not an ideal practice, as Dop-
pler Ultrasound is considered as an important indicator of health
care services provided to diabetic patients. Because of the severity
of infection and presence of pathology in Doppler ultrasonography
were related to poor outcome such as amputation, therefore, it is
strongly recommended that all patients with diabetic foot should
be screened with Doppler ultrasonography to identify those at risk

for amputation [37].

Radiological imagining (x-ray) was done to majority of the par-
ticipants of this study. It was normal in most of them, and showed
osteomyelitis in 12.2%. A previous study found that the osteomy-
elitis is present in approximately 70% of ulcers that can be probed
to bone [38].

Diabetes mellitus is a chronic non -communicable disease with
life threatening complications, including peripheral neuropathy
and limb ischemia. Diabetic foot ulceration is well recognized prob-
lem. In order to control this problem and improve the quality of
life in diabetic patients the risk factors should be identified and ad-
dressed. The risk factor for foot ulceration increased in people hav-
ing diabetes of more than 10 years duration, male gender, patients
with poor glycaemic control, and those having cardiovascular, reti-
nal or renal complications [32]. In our study we found, 58.2% of the
sample have been diabetic for more than 10 years, and more than
half of the patients have diabetes mellitus only. The renal disease is

present only in 11.2% of the sample.

Conclusion

Peripheral arterial disease is one of the most common foot prob-
lems and develops frequently in diabetic patients, Neuropathy is
often a predisposing factor to ulceration and amputation. Unfor-
tunately, many of the patients who develop foot ulcer will require
amputation within the foot, or above the ankle as a consequence
of severe infection or peripheral ischemic disorders. This study
concluded that, a notable difference in the selection of appropriate
management between the patients aged 50 years or less and those
whose age is more than 50 years, in which more cases of relatively
aggressive surgical intervention such as major amputations was ap-

plied to the age group of more than 50 years and no conservative
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management was done to them compared to younger age group,

however this difference does not show statistical significant.

Duration of diabetes for more than 10 years is insignificantly
associated with increased chance of having collection, foot ulcer,
and wet gangrene. In addition, it shows significant association of

having renal disease.

The male patients were subjected to more likely to have aggres-
sive surgical option compared to females. This difference does not
reach statistical significance. The older age group is significantly
associated with greater chance of having other chronic illness be-

side diabetes.
Recommendations

e Early diagnosis and control of risk factors are essential to

prevent diabetic foot complications.

e  The studies have shown that amputation rate can be re-
duced more than 50% by early diagnosis of peripheral

vascular disease and vascular intervention [39].

e  All patients with diabetic foot should be screened with
Doppler ultrasonography (DUSG) to identify those at risk

for amputation.

e  Further studies are needed with greater sample and pro-

spective design to ensure complete data.

Limitation and Weaknesses

Most patient’s files were found with incomplete and missing
data. For example, Culture results and Doppler ultrasonography,
were not documented in all files. This might be referred to the time

of data collection during the war situation in the city.

Moreover, working in trauma hospital at war time with very
limited staff, all these factors made the priority of investigation,
management of serious and urgent cases for the military patients

and war victims.

Therefore, the following information was missing:
. Data about education level.
. Data about glycaemic control.

. Inflammatory indicators e. g. ESR, CRP.

. Culture results.
. Doppler study was missing in great percentage in this
study.
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Appendix: Diabetic foot questionnaire

Baseline data

Serial No. Name
Age Sex
Duration of diabetes Smoking
Other co-morbidity : only DM | DM and HTN
Other chronic diseases:
Medications:
Clinical data
H/O Previous
admission Frequency H/0 debridement
Due to DF
H/0 amputation Minor Major
Multiple
Current admission Diagnosis (not infected)
Ulcer Sore ‘ Blister
Surgical treatment
WBCs CRP | ESR
Culture result
(infected)
Urea Creatinine
Foot x ray Done /normal Osteomylitis
Charcot joint Not done
Doppler USG Not done Done normal
Atherosclerosis Mild stenosis

Major stenosis Level/ artery name

Surgical interven- Conservative I/D
tion in the current Debridement Minor amputation
admission . . . .
Major amputation | Multilevel amputation
Bibliography

1. Mehmood K, et al. “Clinical profile and management outcome
of diabetic foot ulcer in a tertiary care hospital”. Journal of Col-
lege of Physicians and Surgeons Pakistan 18 (2008): 408-412.

2. Lavery LA, et al. “Risk factors for foot infections in individuals
with diabetes”. Diabetes Care 29.6 (2006):1288-1293.

3. Boulton A], et al. “Clinical practice. Neuropathic diabetic foot
ulcers”. The New England Journal of Medicine 351 (2004): 48-
55.

Citation: Nura Ahmed Feituri, et al. “Study of Clinical Characteristics and Management Strategy of Diabetic Foot among Type II Diabetic Patients During

Benghazi War". Acta Scientific Medical Sciences 3.12 (2019): 65-74.


https://www.ncbi.nlm.nih.gov/pubmed/18760063
https://www.ncbi.nlm.nih.gov/pubmed/18760063
https://www.ncbi.nlm.nih.gov/pubmed/18760063
https://www.ncbi.nlm.nih.gov/pubmed/16732010https:/www.ncbi.nlm.nih.gov/pubmed/16732010
https://www.ncbi.nlm.nih.gov/pubmed/16732010https:/www.ncbi.nlm.nih.gov/pubmed/16732010
https://www.ncbi.nlm.nih.gov/pubmed/15229307
https://www.ncbi.nlm.nih.gov/pubmed/15229307
https://www.ncbi.nlm.nih.gov/pubmed/15229307

Study of Clinical Characteristics and Management Strategy of Diabetic Foot among Type II Diabetic Patients During Benghazi War

10.

11.

12.

13.

14.

15.

16.

Feldman EL., et al. “New insights into the pathogenesis of
diabetic neuropathy”. Current Opinion in Neurology 5 (1999):
553-563.

Lipsky BA,, et al. “Clinical predictors of treatment failure for
diabetic foot infections: data from a prospective trial”. Inter-
national Wound Journal 4.1 (2007): 30-38.

Viswanathan V. “Epidemiology of diabetic foot and manage-
ment of foot problems in India”. The International Journal of
Lower Extremity Wounds 9 (2010): 122-126.

Wild S,, et al. “Global prevalence of diabetes: estimates for the
year 2000 and projections for 2030”. Diabetes Care 27 (2004):
1047-1053.

Kadiki OA and Roaeid RB. “Prevalence of diabetes and im-
paired glucose tolerance in Benghazi, Libya”. Diabetes and Me-
tabolism 27 (2001): 647-654.

Ahmed A, et al “Risk factors for diabetic foot ulceration
among patients attending primary health care services”. The
Journal of Diabetic Foot Complications 6.2 (2014): 40-47.

Nazar CM]. “Mechanism of hypertension in diabetic nephrop-
athy”. Journal of Nephropharmacology 3.2 (2014): 49-55.

Armstrong DG., et al. “Diabetic foot ulcers and their recur-
rence”. The New England Journal of Medicine 376 (2017):
2367-2375.

Agwu E,, et al. “Possible Diabetic-Foot Complications in Sub-
Saharan Africa”. Global Perspective on Diabetic Foot Ulcer-
ations, Dr. Thanh Dinh (2011):727-727.

Reiber GE,, et al. “Causal pathways for incident lowere xtrem-
ity ulcers in patients with diabetes from two settings”. Diabe-
tes Care 22 (1999): 157-162.

Singh N,, et al. “Preventing foot ulcers in patients with diabe-
tes”. Journal of the American Medical Association 293 (2005)
:217-228.

Clayton W and Elasy T. “A review of the Pathophysiology, clas-
sification, and treatment of foot ulcers in”. Diabetic Patients
CliniC al Diabetes 27.2 (2009): 52-58.

Holstein P, et al. “High prevalence of ischaemia, infection and
serious comorbidity in patients with diabetic foot disease in
Europe. Baseline results from the Eurodiale study”. Diabetolo-
gia 50 (2007): 18-25.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

73
Roaeid R and Kadiki O. “Prevalence of long-term complications
among Type 2 diabetic patients in Benghazi, Libya”. Journal of
Diabetology 3.5 (2011): 8.

Krishnan S., et al. “Reduction in diabetic amputations over
11 years in a defined U.K. population: benefits of multidisci-
plinary team work and continuous prospective audit”. Diabetes
Care 31 (2008): 99-101.

Frykberg RG., et al. “Diabetic foot disorders: a clinical practice
guideline. American College of Foot and Ankle Surgeons”. The
Journal of Foot and Ankle Surgery 39.5 (2000): S1-60.

Armstrong DG, et al. “Off- loading the diabetic foot wound”.
Diabetes Care 24.6 (2001):1019-1022.

Allison MA,, et al. “A high ankle-brachial index is associated
with increased cardiovascular disease morbidity and lower
quality of life”. Journal of the American College of Cardiology 51
(2008):1292-1298.

Frykberg RG. “Diabetic foot ulcers: pathogenesis and manage-
ment”. American Family Physician 66 (2002): 1655-1662.

Armstrong DG, et al. “Off- loading the diabetic foot wound”.
Diabetes Care 24.6 (2001):1019-1022.

Brem H.,, et al. “Protocol for treatment of diabetic foot ulcers”.
American Journal of Surgery 187 (2004): 1S-10S.

Yazdanpanah L., et al. “Literature review on the management
of diabetic foot ulcer”. World Journal of Diabetes 6.1 (2015):
37-53.

Attinger CE,, et al. “Surgical débridement. The key to success-
ful wound healing and reconstruction”. Clinics in Podiatric
Medicine and Surgery 17 (2000): 599-630.

Wilcox JR,, et al. “Frequency of debridements and time to heal:
aretrospective cohort study of 312 744 wounds”. JAMA Derma-
tol 149 (2013): 1050-1058.

Brodsky JW. “The diabetic foot, in Mann RA, Coughlin M]
(eds): The Diabetic Foot, ed 6. St. Louis, MO, Mosby-Year Book
(1992): 1361-467.

Ramsey SD,, et al. “Incidence, outcomes, and cost of foot ulcers
in patients with diabetes”. Diabetes Care 22.3 (1999): 382-387.

Khan H., et al. “Factors contributing to the development of
diabetic foot ulcers and role of health literacy”. Journal of Ayub
Medical College 23 (2011):14-24.

Citation: Nura Ahmed Feituri, et al. “Study of Clinical Characteristics and Management Strategy of Diabetic Foot among Type II Diabetic Patients During
Benghazi War". Acta Scientific Medical Sciences 3.12 (2019): 65-74.


https://www.ncbi.nlm.nih.gov/pubmed/10590892
https://www.ncbi.nlm.nih.gov/pubmed/10590892
https://www.ncbi.nlm.nih.gov/pubmed/10590892
https://www.ncbi.nlm.nih.gov/pubmed/17425547
https://www.ncbi.nlm.nih.gov/pubmed/17425547
https://www.ncbi.nlm.nih.gov/pubmed/17425547
https://www.ncbi.nlm.nih.gov/pubmed/20705622
https://www.ncbi.nlm.nih.gov/pubmed/20705622
https://www.ncbi.nlm.nih.gov/pubmed/20705622
https://www.ncbi.nlm.nih.gov/pubmed/15111519
https://www.ncbi.nlm.nih.gov/pubmed/15111519
https://www.ncbi.nlm.nih.gov/pubmed/15111519
https://www.ncbi.nlm.nih.gov/pubmed/11852372
https://www.ncbi.nlm.nih.gov/pubmed/11852372
https://www.ncbi.nlm.nih.gov/pubmed/11852372
https://jdfc.org/spotlight/risk-factors-for-diabetic-foot-ulceration-among-patients-attending-primary-health-care-services/
https://jdfc.org/spotlight/risk-factors-for-diabetic-foot-ulceration-among-patients-attending-primary-health-care-services/
https://jdfc.org/spotlight/risk-factors-for-diabetic-foot-ulceration-among-patients-attending-primary-health-care-services/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5297529/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5297529/
https://www.ncbi.nlm.nih.gov/pubmed/28614678
https://www.ncbi.nlm.nih.gov/pubmed/28614678
https://www.ncbi.nlm.nih.gov/pubmed/28614678
https://www.ncbi.nlm.nih.gov/pubmed/10333919
https://www.ncbi.nlm.nih.gov/pubmed/10333919
https://www.ncbi.nlm.nih.gov/pubmed/10333919
https://www.ncbi.nlm.nih.gov/pubmed/15644549
https://www.ncbi.nlm.nih.gov/pubmed/15644549
https://www.ncbi.nlm.nih.gov/pubmed/15644549
https://clinical.diabetesjournals.org/content/27/2/52
https://clinical.diabetesjournals.org/content/27/2/52
https://clinical.diabetesjournals.org/content/27/2/52
https://www.ncbi.nlm.nih.gov/pubmed/17093942
https://www.ncbi.nlm.nih.gov/pubmed/17093942
https://www.ncbi.nlm.nih.gov/pubmed/17093942
https://www.ncbi.nlm.nih.gov/pubmed/17093942
http://www.journalofdiabetology.org/article.asp?issn=2078-7685;year=2011;volume=2;issue=3;spage=3;epage=3;aulast=Roaeid;type=0
http://www.journalofdiabetology.org/article.asp?issn=2078-7685;year=2011;volume=2;issue=3;spage=3;epage=3;aulast=Roaeid;type=0
http://www.journalofdiabetology.org/article.asp?issn=2078-7685;year=2011;volume=2;issue=3;spage=3;epage=3;aulast=Roaeid;type=0
https://www.ncbi.nlm.nih.gov/pubmed/17934144
https://www.ncbi.nlm.nih.gov/pubmed/17934144
https://www.ncbi.nlm.nih.gov/pubmed/17934144
https://www.ncbi.nlm.nih.gov/pubmed/17934144
https://www.ncbi.nlm.nih.gov/pubmed/11280471
https://www.ncbi.nlm.nih.gov/pubmed/11280471
https://www.ncbi.nlm.nih.gov/pubmed/11280471
https://www.ncbi.nlm.nih.gov/pubmed/11375363
https://www.ncbi.nlm.nih.gov/pubmed/11375363
https://www.ncbi.nlm.nih.gov/pubmed/18371562
https://www.ncbi.nlm.nih.gov/pubmed/18371562
https://www.ncbi.nlm.nih.gov/pubmed/18371562
https://www.ncbi.nlm.nih.gov/pubmed/18371562
https://www.ncbi.nlm.nih.gov/pubmed/12449264
https://www.ncbi.nlm.nih.gov/pubmed/12449264
https://www.ncbi.nlm.nih.gov/pubmed/11375363
https://www.ncbi.nlm.nih.gov/pubmed/11375363
https://www.americanjournalofsurgery.com/article/S0002-9610(03)00299-X/abstract
https://www.americanjournalofsurgery.com/article/S0002-9610(03)00299-X/abstract
https://www.ncbi.nlm.nih.gov/pubmed/25685277
https://www.ncbi.nlm.nih.gov/pubmed/25685277
https://www.ncbi.nlm.nih.gov/pubmed/25685277
https://www.ncbi.nlm.nih.gov/pubmed/11070797
https://www.ncbi.nlm.nih.gov/pubmed/11070797
https://www.ncbi.nlm.nih.gov/pubmed/11070797
https://www.ncbi.nlm.nih.gov/pubmed/23884238
https://www.ncbi.nlm.nih.gov/pubmed/23884238
https://www.ncbi.nlm.nih.gov/pubmed/23884238
https://www.ncbi.nlm.nih.gov/pubmed/10097914
https://www.ncbi.nlm.nih.gov/pubmed/10097914
https://www.researchgate.net/publication/267827631_Factors_contributing_to_the_development_of_diabetic_foot_ulcers_and_role_of_health_literacy
https://www.researchgate.net/publication/267827631_Factors_contributing_to_the_development_of_diabetic_foot_ulcers_and_role_of_health_literacy
https://www.researchgate.net/publication/267827631_Factors_contributing_to_the_development_of_diabetic_foot_ulcers_and_role_of_health_literacy

Study of Clinical Characteristics and Management Strategy of Diabetic Foot among Type II Diabetic Patients During Benghazi War

74

31. NICE. “Diabetic foot problems”. CG119. NICE, London (2011).

32. Ahmad W, et al. “Risk Factors for Diabetic Foot Ulcer”. Journal
of Ayub Medical College Abbottabad 25.1-2 (2013): 1-3.

33. Jeffcoate W] and Harding KG. “Diabetic foot ulcers”. Lancet 361
(2003): 1545-1551.

34. Cavanagh PR and Bus SA. “Off-loading the diabetic foot for
ulcer prevention and healing”. Plastic and Reconstructive Sur-
gery 127 (2011): S248-S256.

35. Morbach S, et al. “Long-term prognosis of diabetic foot pa-
tients and their limbs”. Diabetes Care 35 (2012): 2021-2027.

36. Seth A, et al. “Pattern of Vascular Insufficiency on Ultrasound
Colour Doppler and Computed Tomographic Angiography in
Patients with Diabetic Foot and Its Clinical Outcome”. OMICS
Journal of Radiology 6 (2017): 269.

37. Tungcan O, et al. “Diabetic Foot Infections and the Role of
Doppler USG in Prognosis Turkiye Klinikleri”. Journal of Medi-
cal Sciences 32.1 (2012): 32-38.

38. Wagner FW. “A classification and treatment program for dia-
betic neuropathic and dysvascular foot problems”. Instruc-
tional course lectures 28 (1979):143-165.

39. Mountford WK, et al. “Diabetes-related lower extremity am-
putation rates fall significantly in South Carolina”. The South-
ern Medical Journal 100.8 (2007): 787-790.

Volume 3 Issue 12 December 2019
© All rights are reserved by Nura Ahmed Feituri, et al.

Citation: Nura Ahmed Feituri, et al. “Study of Clinical Characteristics and Management Strategy of Diabetic Foot among Type II Diabetic Patients During
Benghazi War". Acta Scientific Medical Sciences 3.12 (2019): 65-74.


https://www.ncbi.nlm.nih.gov/pubmed/12737879
https://www.ncbi.nlm.nih.gov/pubmed/12737879
https://www.ncbi.nlm.nih.gov/pubmed/21200298
https://www.ncbi.nlm.nih.gov/pubmed/21200298
https://www.ncbi.nlm.nih.gov/pubmed/21200298
https://www.ncbi.nlm.nih.gov/pubmed/22815299
https://www.ncbi.nlm.nih.gov/pubmed/22815299
https://www.omicsonline.org/open-access/pattern-of-vascular-insufficiency-on-ultrasound-colour-doppler-andcomputed-tomographic-angiography-in-patients-with-diabetic-foot-2167-7964-1000269.php?aid=92666
https://www.omicsonline.org/open-access/pattern-of-vascular-insufficiency-on-ultrasound-colour-doppler-andcomputed-tomographic-angiography-in-patients-with-diabetic-foot-2167-7964-1000269.php?aid=92666
https://www.omicsonline.org/open-access/pattern-of-vascular-insufficiency-on-ultrasound-colour-doppler-andcomputed-tomographic-angiography-in-patients-with-diabetic-foot-2167-7964-1000269.php?aid=92666
https://www.omicsonline.org/open-access/pattern-of-vascular-insufficiency-on-ultrasound-colour-doppler-andcomputed-tomographic-angiography-in-patients-with-diabetic-foot-2167-7964-1000269.php?aid=92666
https://www.turkiyeklinikleri.com/article/en-diabetic-foot-infections-and-the-role-of-doppler-usg-in-prognosis-61684.html
https://www.turkiyeklinikleri.com/article/en-diabetic-foot-infections-and-the-role-of-doppler-usg-in-prognosis-61684.html
https://www.turkiyeklinikleri.com/article/en-diabetic-foot-infections-and-the-role-of-doppler-usg-in-prognosis-61684.html
https://www.ncbi.nlm.nih.gov/pubmed/17713304
https://www.ncbi.nlm.nih.gov/pubmed/17713304
https://www.ncbi.nlm.nih.gov/pubmed/17713304

	_GoBack
	_GoBack
	page19
	_GoBack
	_GoBack
	_GoBack

