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Introduction Diabetes mellitus is a chronic disease affects most of the body organs.  Foot is common organ that affected by 
diabetes. It is estimated that there are about 200 million diabetics worldwide. 
Methods This retrospective study involved 157 patients carried out in AL-Madinah leading centers;   King Fahad hospital, and 
Miqat hospital. The information were extracted from patients’ files regarding the presence of ischemia, bacterial infection, and 
neuropathy. We included the patients who met the criteria within the period between 2015 to 2018, who underwent amputation in 
ALMadinah. 
Results We collected 157 patients underwent amputation due to diabetic foot from King Fahad Hospital (KFH) and Miqat hospital. 
134 (85.4%) of them gathered from Miqat Hospital while 23 (14.6%) of them collected from KFH. In the indication of diabetic foot 

amputation, Ischemia (73.9%), bacterial infection (81.5%) are represented main indications as they signifies higher ratings. 
according to the culture and sensitivity, the most common organism in diabetic foot infection were as follows; streptococcus 
(84.63%) , staph aures (17.9%) , E-coli (15.4%) , Enterobacter (12.8%) and other type of organism (23.1%)  
Conclusion Indication of diabetic foot amputation had been identified as; Ischemia, bacterial infection, neuropathy. The study 
showed the main identifier of ischemia were clinical judgment and investigations like ankle-brachial pressure index and  
transcutaneous oxygen measurements were not used for evaluation of ischemia and predict the viability of the tissues, Attempts at 
revascularization which could preserve limbs from amputation were also not done. 
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INTRODUCTION:  

Diabetes mellitus is a chronic disease that affects most 

of the body organs. One of these organs is the foot; a 

case which is medically known as diabetic foot. It is 

estimated that there are about 200 million diabetics 

worldwide [1-6]. 

Diabetic foot results in amputation in a considerable 

number of cases. Over the past decade diabetic foot 

amputation ranged from 1.5 to 3.5 events per 1000 

persons per year [7]. 

Diabetic foot complications contribute to both 

mortality and morbidity among the diabetic population 

leading to physical, physiological and financial burden 

for patients and government [6-8]. 

2.5% of patients suffering from diabetes will develop 

diabetic foot ulcer every year, and 15% will be 

affected during their live time [9-10]. 

20% to 50% of patients with diabetic foot ulcer will 

eventually undergo amputation. [11-13] Infected diabetic 

foot ulcers are responsible of 60% of non-traumatic 

lower limb amputation [14].  

About half a million cases of diabetes-related 

amputation of lower limbs are likely to occur in the 

Middle East and North Africa over the coming decade 

[15]. 

In KSA, Riyadh city there are 90 diabetic amputations 

every month, performed only in one center (National 

Guard Hospital) [16]. 

Pathophysiology: ischemia due to atheroma, 

peripheral neuropathy and immunosuppression as a 

result of increased glucose levels in tissues make 

patients more prone to the infection. The combination 

of these three factors is related to the amputation in 

diabetic patient ]17[. 

Several factors in the assessment of diabetic foot prior 

to proceeding to amputation are done to evaluate the 

need and extent of the amputation including vascular 

assessment (ankle-brachial pressure index, 

transcutaneous oxygen measurements, & Doppler 

ultrasound), as well as culture and sensitivity ]18-21[. 

All previous points are alarming of the great danger 

of diabetic foot amputation and lack of local studies 

about it in KSA and AL-Madinah specially, increase 

the importance of searching about it. 

 

Methods: 

The study is conducted through retrospective analysis 

carried out in AL-Madinah leading centers;   King 

Fahad hospital and Miqat hospital; to cover the 

expected sample which is 153 patients at least , 

because the p value is 0.05 and the power of the study 
or the confidence level 0.80 and population size is 

3970 case. This study was approved by Taibah 

university  scientific research ethics committee and 

Institutional Review Board, General Directorate of 

Health Affairs.  The information were extracted from 

patients’ files regarding the presence of ischemia, 

bacterial infection, & neuropathy (information related 

to guidelines).  We included the patients who met the 

criteria within the period between 2015 to 2018, who 

underwent amputation in ALMadinah. Lower 

extremity amputation is defined as resection of any 

segment of the lower extremity with removal of bone. 
Minor amputation was defined as any amputation that 

preserves the ankle joint with an intact healed wound. 

Major amputation was defined as any amputation that 

interferes with the ankle joint. In this study, we 

included all types of Lower extremity amputation ( 

toe, metatarsal, below knee, above knee….), but we 

excluded the cases of reamputation, or amputations 

done for reasons other than diabetes. The expected 

outcome of the assessment is to find the indication of 

the amputation in our local community. 

Statistical Analysis Method 

MS excel had been used for gathering of data and after 

necessary data cleaning and data recording, it was then 

exported to Statistical Packages for Social Sciences 

(SPSS) version 21 for further tabulation and 

subsequently for statistical data analyses. Descriptive 

statistics had been conducted for the frequency 

tabulation of all categorical variables and mean ± 

standard deviation for all continuous variables. P-0.05 
had been used to determine the level of significance 

for all statistical tests.  

The assessment of indication of diabetic foot 

amputation which was comprised of 7 predictor 

variables such as; Ischemia, Neuropathy, bacterial 

infection, pus, pulse, Doppler ultrasound and culture 

and sensitivity. These variables which were composed 
of two categories as “yes” coded as 1 and “no” coded 

as 0.  

Relationship of level of compliance against its risk 

factors was conducted using chi-square test with p-

values which signifies whether the relationship is 

statistically significant. Regression analysis was 

reported as well with odds ratio and confidence 

interval had also been described. 
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RESULTS: 

Table 1: Description of socio demographic variables 

Study Variables N (%) 
(n=157) 

Hospital site  

 King Fahad Hospital 23 (14.6%) 

 Miqat Hospital 134 (85.4%) 

 mean ± standard deviation 

Systolic Blood Pressure (SBP)  140.4 ± 22.8 

Diastolic Blood Pressure (DBP)  75.4 ± 12.5 

Blood glucose value  251.7 ± 80.2 

Name of organism for culture and sensitivity   

Streptococcus 33 (84.6%) 

Staph Aures 07 (17.9%) 

Ecoli 06 (15.4%) 

Enterobacter 05 (12.8%) 

Other 09 (23.1%) 

 

Figure 1: Distribution of name of organism for culture and sensitivity 

 
We collected 157 patients who underwent amputation because of diabetic foot from King Fahad Hospital (KFH) and 

Miqat hospital in Al Madinah, Saudi Arabia. Of the 157 patients, 134 (85.4%) of them gathered from Miqat Hospital 

while 23 (14.6%) of them collected from KFH. According to measurement of blood pressure, the mean value of SBP 

was 140.4 mmHg (SD 22.8) while the mean value of DBP was 75.4 mmHg (SD 12.5). Adherence to blood glucose 

shows mean value was 251.7 mg/dL (SD 80.2) and the transcutaneous oxygen measurements wasn’t done to any 

patient in study sample. Based on the culture and sensitivity, the most common organism in diabetic foot infection 
were as follows; streptococcus on 33 (84.63%) patients, staph aures on 07 (17.9%) patients, Ecoli on 06 (15.4%) 

patients, Enterobacter on 05 (12.8%) and other type of organism on 09 (23.1%) patients (Figure 1) 
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Table 2: Indication of diabetic foot amputation and its clinical risk factors (n=157) 

Characteristics Yes  

N (%)  

No 

N (%) 

 

Indication of diabetic foot amputation    

Ischemia 116 (73.9%) 41 (26.1%)  

    

    
Bacterial Infection 128 (81.5%) 29 (18.5%)  

    

Neuropathy  2 (1.3%) 155 (98.7%)  

 

Evidence of bacterial infection  

 

 

 

  

Pus 

 

Wet gangrene  

128 (100%) 

 

89 (69.5%) 

0 

 

39 (30.5%) 

 

 

Culture and sensitivity 

 

39 (30.5%) 

 

118 (69.5%) 

 

 
Evidence of ischemia  

 

Pulseless ( gangrene ) 

 
 

 

103 (88.8%) 

 
 

 

13 (11.2%) 

 

    

Doppler ultrasound  30 (25.9%) 86 (74.1%)  

    

Ankle brachial pressure index 0 157 (100%)  

    

Transcutaneous oxygen measurements  0 157 (100%)  

 

 

 

Table 2 presented the indication of diabetic foot amputation and its evidence. Listed variables exemplified whether 

the patients is indicated for diabetic foot amputation. In the indication of diabetic foot amputation, Ischemia (73.9%), 

bacterial infection (81.5%) and represented main indications as they signifies higher ratings on yes group. For the 

evidence of bacterial infection, the pus was the main identifier for infection in all cases (100%), followed by presence 

of wet gangrene (69.5%) and culture and sensitivity (30.5%). Pulseless ( gangrene ) is the principal evidence of 

ischemia  (88.8%), in addition to Doppler ultrasound (25.9%), while Ankle brachial pressure index (0) and  

transcutaneous oxygen measurements (0) were not used for evaluation of ischemia. 

 

DISCUSSION: 

The finding of this study shows, Ischemia, bacterial 
infection ,neuropathy and the combination of ischemia 

and bacterial infection were the predictors of diabetic 

foot amputation whereas risk factors of this disease 

revealed, hypertension, increased blood glucose. 

In this study we found that the main indications for 

diabetic foot amputation in ALMadinah are 

combination of ischemia and bacterial infection 

followed by isolated bacterial infection, ischemia and 

to lesser extent neuropathy. 

Among 157 patients in ALMadinah, diabetic foot 

amputation was indicated because of combination of 

bacterial infection and ischemia simultaneously in 89 

patients ( 56.7%). While bacterial infection alone was 

indicated in 39 patients ( 24.8%). In addition, isolated 

ischemia was the indication in 27 patients (17.2%), 

and lastly neuropathy indication in 2 patients (1.3%).   

According to cross sectional study done in Malaysia, 

out of 218 patients underwent amputation, ischemia 

was not significant factor for amputation because 30 

(13.8%) patients with gangrene underwent lower limb 

amputation compared to 188 (86.2%) patients without 

gangrene.[22]  In contrast to this study result where 

gangrene affected significant number, 116 (73.9%) of 

patients in this study. Ankle-Brachial index and 
Doppler ultrasound were used for assessment of 

ischemia in all patients, which was more sensitive in 

ischemia compared to Doppler ultrasound which was 

used alone in 30 (25.9%) patients.  
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In study done in Saudi Arabia, Jeddah, out of 27 

patients underwent lower extremity amputation the 

number of cases presented with foot infection was 18 

(66.7%) and it was considered as major indication for 

amputation similarly to this study result (81.5%).[23]  
Similarity of population, socioeconomic status and 

ethnicity in both studies make the similarity of the 

result more reasonable. 

 

A study done in Pakistan revealed that number of 

neuropathic feet under went amputation was 38 (35%) 

out of 110 patients which is clearly different from the 

result of this study which revealed  2 (1.3%) patients 

underwent lower extremity amputation because of 

neuropathic feet out of 157 patients.[24] Lack of 

neurological examination or documented neurological 

examination could be responsible for discrepancy in 

the result. 

This study showed that the level of blood glucose was 

associated with increase the risk of lower extremity 

amputation with mean value reaching 251.7 ± 80.2. 

Study in Costa Rica mentioned that blood Glucose 

level (mean ±SD) 235.8 ± 82.7(mg/dL) was elevated 

in amputees compared to 177.3 ± 79.4(mg/dL) in non-

amputees.[25] 

In this study we found that increased blood pressure is 

directly proportional with increased risk of amputation 

in diabetic foot. The mean value of systolic blood 

pressure was 140.4 ± 22..8 and diastolic blood 

pressure was  75.4 ± 12.5. Compared to a study was 

done in India showed that from 50 patient with 

hypertension there are 31 patients  (32.9%) of them  
had of amputation and the mean value of systolic 

blood pressure was 134.4 ± 23.9 and diastolic blood 

pressure was  80.9 ± 12.2.[26] 

In comparison with study done in Irbid, Jordan1, they 

found that  the combination of bacterial infection and 

ischemia is present in 15 patients ( 57.7%) out of 26 

patients underwent amputation. While bacterial 

infection alone was indicated in 5 patients ( 19.2%). 
Ischemia alone was indicated in 6 patients ( 23.1%). 

Both studies have similar results because we have 

almost the same retrospective study design. Results 

were almost the same because of both studies 

conducted in retrospective method, same geographic 

distribution.[27]  

We compared the results of this study to the study 
which was done in Riyadh, it was found that the most 

common bacteria which cause bacterial infection in 

diabetic foot were: streptococcus 84.63%, staph aures 

17.9%,   Ecoli 15.4%, Enterobacter 12.8%. Comparing 

to the results in Prince Sultan Military Medical City, 

Riyadh which are: Staphylococcus aureus (35%), 

Pseudomonas aeruginosa (15.6%), Group B 

Streptococcus (8.9%), MRSA (7.5%).[28]  

Also, we compared the results of this study to a study 

done in Rio de Janeiro in Brazil, it was found that the 

most common bacteria which cause bacterial infection 

in  diabetic foot in this study  were : (33)  streptococcus 

84.63%  , (7) staph aures 17.9%,  (6) Ecoli 15.4%, (5) 

Enterobacter 12.8%. comparing to the results in Rio de 

Janeiro which were : (19) Acinetobacterspp.n 24.4%  ,  

(19) Morganellaspp.n 24.4%  , (18) Proteusspp.n 23.1 

%,  (15 )Enterococcusspp.n 19.2%.[29] 

The assessment of diabetic foot ulcer wasn’t according 

to Wagner wound classification system in Al-

Madinah. In addition, the severity of foot ulcer, 

measured by the Wagner wound classification system, 

was positively associated with likelihood of Lower 

Extremity Amputation, adding further evidence for the 

use of multiple physical examination in Lower 

Extremity Amputation prediction. Study in Jeddah 
revealed that out of 27 patients underwent of Lower 

Extremity Amputation, patient with grade 1 didn’t 

need to undergo amputation, while 7 (25.9%) patients 

with grade 2 underwent amputation, 13 (48.1%) 

patients with grade 3 underwent amputation and 7 

(25.9) patients with grade 4 underwent 

amputation.[23] 

Furthermore, for each unit increment in Wagner grade, 
there was a 65% increase in the risk of foot amputation 

in patients admitted with infectious complications in a 

lower limb.[30] 

Several studies worldwide showed other methods of 

treatment instead of amputation such as 

revascularization can be used to save limbs. In this 

study showed that transcutaneous oxygen 

measurement was not used in Madinah hospitals ( 
KFH, MEQ) as investigation for evaluation of diabetic 

foot. While in study was done in CHINA found that 

TcP o 2 ≥ 40 mmHg was associated with diabetic foot 

ulcer healing, but a TcP o 2 ≤ 10 mmHg was associated 

with failure of wound healing. That study found that a 

cut-point of 25 mmHg was most predictive of diabetic 

foot ulcer healing.[31] And due to lack of similar 

investigations the chances of revascularization were 

almost not considered which can preserve limbs of 

amputation as this study  from Hanyang University 

Guri Hospital that performed for 263 patients , 54 
patient underwent for revascularization surgery and 47 

patient of them had  successful revascularization 

which lead to  improving blood flow.[32] 
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CONCLUSION: 

Several factors have to be assessed carefully prior to 

any surgical amputation of diabetic foot. Indication of 

diabetic foot amputation had been identified in this 

study such as; Ischemia, bacterial infection, 
neuropathy and most cases were indicated because of 

combination of Ischemia and  bacterial infection. This 

study also reported that the main identifier of ischemia 

was clinical judgment and investigation like Ankle 

brachial pressure index and  transcutaneous oxygen 

measurements were not used for evaluation of 

ischemia and predict the viability of the tissues, 

Attempts at revascularization which could preserve 

limbs from amputation were also not done. Hence, 

further research and investigation in the subject are 

needed to validate these findings. 

 
Recommendation: 

We recommend that each patient with diabetic foot 

ulcer undergo full neurological assessment for lower 

extremity and according to Wagner wound 

classification system. Also, each diabetic foot ulcer 

should be sampled for culture and sensitivity.  

Investigation tools like Ankle brachial pressure index 

and transcutaneous oxygen measurements should be 

used for assessing ischemia more accurately and 

objectively. Different modalities of revascularization 

could be done prior the decision of amputation is made 
that may save significant number of limbs. 
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