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Abstract. Diabetic foot disorders are responsible for the majority of limb 
amputations in Jeddah. They represent at least 50% of causes of lower limb 
amputations. A retrospective study was designed to identify the pattern of 
amputations, aetiological factors, and the percentage of diabetic extremities 
amputations performed at King Abdulaziz University Hospital over five 
years. The records of 222 patients who had 252 limb amputations were 
reviewed. The median age of patients reviewed was 63 years. The male to 
female ratio was 3:1. Foot ulcer was the most common presentation among 
diabetic who underwent amputation (90%). Lower limb amputations were 
the most common (96.4%) and more than half of it (55%) was minors. 
Diabetes mellitus headed the list of indications in lower limb amputations 
(90%). Most of the amputations were carried out by general surgeons 
followed by vascular surgeons and orthopedics. Re-amputation was 
necessary in 24 patients. The mortality rate was (7.2%) and only 8.8 % of the 
amputees have been rehabilitated post amputations. Accordingly, every 
effort should be made to avoid amputation in diabetics, particularly with 
limited resources for rehabilitation in developing countries. 
Keywords: Diabetes mellitus, Amputations, Limbs, Peripheral vascular 

disease. 
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Introduction 
Diabetes is the cause of at least 50% of all non-traumatic lower limb 
amputation worldwide[1,2]. It is estimated that lifetime risk for amputation 
is 10-15%, which is 10-30 times higher in comparison with the general 
population[3]. Foot problems are the most common indication for hospital 
admission in diabetics[4]. Peripheral neuropathy and foot vascular 
insufficiency are long term complications of diabetes mellitus (DM). 
Both problems can lead to the loss of protective sensation, poor healing 
of ulcers and lowered resistance to infection[2,5,6]. Another risk factors for 
limb amputation include having a previous ulcer and prior 
amputation[2,7]. Beginning of ulceration and consequent amputation are 
associated with increase in mortality, morbidity and treatment cost. Limb 
amputation is always a tragic event for patient and surgeon. It may affect 
those family members who depend on the patient for their livelihood. 
The financial burden both, to patient and society is heavier and 
rehabilitation facilities are often limited [8-11]. Beside increase health care 
costs, people who have foot ulcers and/or lower limb amputations have 
decreased health-related quality of life. These patients have often long 
treatment periods that is usually time consuming with much time spent 
on clinic visits hospitalization and frequent foot ulcer dressing changes 
with or without long term antibiotics therapy [5]. 

This study aimed to find out the most common indication for 
amputation in our centre. The pattern of limb amputation, post-operative 
complication and mortality associated with amputation. Attention is also 
paid to those re-amputations which can be prevented. 

Study Design and Methods 
This is a retrospective study which was carried out in King Abdulaziz 

University Hospital (KAUH) which is the only teaching hospital in 
Jeddah with the bed capacity amounting to 715 beds. The present study 
looked at all limb amputations over a five year period (January 2004 – 
December 2008). The medical records of all amputees were reviewed 
according to a pre-designed Performa to establish the pattern of 
amputations and aetiological factors. When more than one cause was 
found the primary one was considered as a leading cause. The presenting 
symptoms and signs of the patients who had undergone amputations were 
identified. Amputations were classified according to site into major and 
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minor limb amputations. The major ones included all amputations 
proximal to the ankle and wrist joints and the minors are distal to these 
joints. Surgeon’s qualification and his/her specialty were also considered 
in the study. In cases of re-amputation, the cause of failure and 
complications, if any, were reported. Mortality was defined as death 
within 30 days of amputation irrespective of cause. Progress with 
rehabilitation, if any, was recorded during the follow-up. 

Results 
There were a total of 222 patients who had 252 amputations; 198 

undergone amputations once and the rest had multiple amputations 
whether twice (n = 20) or thrice (n = 4). Two patients had both lower and 
upper limb minor amputations at the same setting for polydactyly raising 
the number to 252 amputations (performed in 250 operations). 

The median age accounted for 63 years (Fig. 1 shows the age 
distribution of the studied sample) and there was preponderance of males 
(75.7%) over females (24.3%), and the Saudis constituted almost one-
third (34.2%) of the patients who had undergone amputation. 

 
Fig. 1.  Histogram for age of the patients included in the study. 

Half of the amputations 125 (50%) were done for more than one 
clinical presentation. The most frequent presentation indicating 
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amputations were foot ulcer action in 161 (64.4%) patients, followed by 
abscesses in 128 (51.2%) patients and ischemia in 89 (35.6%) patients. 
The least frequent were gangrene in 24 (6.9%) patients and polydactyly 
10 (4.0%) (Fig. 2). 

 
Fig. 2.  Presenting symptoms and signs indicating amputations (n = 250). 

The majority of amputations were done in the lower limb (96.4%) 
and more than half of it (55.1%) was minor amputations, and the rest 
(41.3%) were major. Most of the upper limb amputations were minor 
(3.2%) compared to only (0.4%) major upper limb amputations (Table 1). 

Table 1.  Site of extremities amputations. 
Number of Amputations Frequency % 

Minor lower limb amputations 139 55.1% 
Major lower limb amputations 104 41.3% 
Minor upper limb amputations 8 3.2% 
Major upper limb amputations 1 0.4% 

The main indication for vast majority of amputations were DM 225 
(90%) followed by infection 152 (60.8%) and ischemia 89 (35.6%). The 
congenital factors as an indication for amputations accounted for 10 (4%) 
and the neoplasm mounted to 8 (3.2%) (Fig. 3). 

The types of amputations according to the anatomical site are shown 
in Table 2. The amputations of one toe constituted about one quarter of 
the total amputations (26%) and almost equal percentage (25.2%) for 
amputations of more than one toe. The above knee amputations (27.2%) 
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were double the below knee amputations (13.6%). On the other hand, the 
amputations distal to the wrist joint accounted for (3.2%) and only one 
amputation (0.4%) was done proximal to the wrist joint. Most of the 
post-operative complications attributed to infection. Almost all 
mortalities were due to septic shock and occurred among patients who 
had undergone lower limb amputations (11.8%). 

 
Fig. 3.  Primary causes (etiologic factors) for amputations (n =250). 

Table 2. Types of extremities amputations according to anatomical site (n = 250). 
Types of Amputation Frequency % 

Lower extremities amputations   
One toe 65 26% 
More than one toe 63 25.2% 
Transmetatarsal (TMA) 13 5.2% 
Below knee (BKA) 34 13.6% 
Above knee (AKA) 68 27.2% 

Upper extremities amputations   
Distal to the wrist joint 8 3.2% 
Proximal to the wrist joint 1 0.4% 

Most of the amputations were undertaken by a specialized surgeon. 
The general surgeons carried out the majority of amputations followed by 
vascular and orthopedic surgeons. Regarding the rank of the operating 
physicians, it was noticed that post-operative complications were 
decreasing significantly towards senior physicians. All procedures were 
performed under supervision of a qualified specialist. However, it ranged 
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between 44.4% among patients who had been operated by residents to 
30.1% and 19% among those who had been operated by registrars and 
consultants, respectively. This difference was statistically significant p 
value < 0.05. 

The post-operative complications were more frequent among those 
whom their wounds were left open (31.7%) compared to those who had 
primary closure. Re-amputation was necessary in 24 patients. A total of 9 
out of these 24 patients ended up with above knee amputations, and 7 of 
24 ended up with below knee amputations. Also, it was noted that three 
patients out of the four patients who had 3 consecutive amputations 
started with one toe amputation. 

There was a significantly consistent increase in the percentage of the 
patients who stayed in the hospital for more than 10 days after 
amputation with increased size of amputated part; it ranged between 50% 
for those who had undergone one toe amputation to 91% from patients 
who had undergone above knee amputation. 

Similarly, and as expected, it was found that the patients who 
experienced post-operative complications stayed for significantly longer 
durations in the hospital (57.1% stayed for > 30 days) when compared 
with those who had no post-operative complications (16.8% stayed for > 
30 days) p < 0.05. 

Mortality rate accounted for (7.2%) as 16 patients among those who 
undergone amputations died within 30 days after amputation due to 
cardiovascular causes. Regarding post-operative rehabilitation, it was 
noted that only 8.8% who had major limb amputation and survived were 
fitted with an artificial limb. 

Discussion 
Over the last two decades, many studies have been published about 

diabetic foot disorders and limb amputation in diabetics, however, only 
few have been reported from Saudi Arabia[9]. In this study, the median 
age of patients reviewed was 63 years compared to 71.7 years in Dutch 
population[11]. This may indicate that we have younger patients presented 
with diabetic foot complications. This can be attributed to lack of proper 
screening programs [3,10], which are directed to diabetics as only 22,000 
(10%) out of estimated 400,000 diabetics are enrolled in diabetic foot 
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centers care in Jeddah[11]. The present results coincided with other studies 
in the literature where males usually predominate (75.7%) over females 
(24.3%)[12]. 

Saudi Arabia is a country which accommodates more than 6 million 
of expatriates, i.e., 30% of population. However, the non-Saudis 
represented about 66% which is two thirds of our sample. This may be 
attributed to the eligibility criteria of the patients in other hospitals in 
Jeddah area which accepts mainly Saudis. 

The most common presentation among diabetic patients who had 
undergone amputation was foot ulceration (64.4%), followed by ischemic 
manifestations (35.6%), and the least frequent was frank gangrene (6.9%) 
and polydactyly (4.0%). These finding compare favorably with a similar 
study from Hong Kong[13]. 

In diabetics, amputation is usually related to multiple etiological 
factors including infection, peripheral arterial disease and neuropathy. 
All these factors play important roles in the background of accidental 
trauma. Most of the amputations are preventable. The importance of 
basic foot care education programs in the prevention of initial trauma, 
ulcer formation and subsequent limb amputation in diabetic patient was 
emphasized in several recent studies[10,14-18]. In addition, extensive 
investigations including detailed vascular assessment are needed 
followed by liberal use of various reconstructive vascular procedures, 
where applicable[18,19]. 

Most of our patients (96.4%) had lower limb amputations. More than 
half of it (55.1%) was minor amputations and the remaining (41.3%) was 
major. The great majority of amputations were on diabetics (90%). There 
was evidence of infection in 60% and ischemia in 35% of the sample. 
The congenital anomalies accounted for 4% and neoplasm mounted to 
(3.2%). 

The percentage of amputations in diabetics is much higher than what 
was reported by our group two decades ago (90% vs. 50%)[8]. This could 
be attributed to the increasing prevalence rates of diabetes in the last two 
decades[4], changes in living patterns and eating habits towards western 
style[8]. Polydactyly accounts for only (4.0%) of minor amputations and 
was performed by plastic surgeons. This reflects the referral pattern of 
our hospital. 
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The majority of amputations were done by general surgeons followed 
by vascular surgeons and orthopedics. The lower complication rates 
among those operated by qualified surgeons may indicate closer 
supervision on performing amputations by less experienced surgeons, 
such as residents in training and specialists. Our re-amputation rates were 
higher compared to other hospital in Jeddah, i.e., King Fahad General 
Hospital (KFGH), King Abdulaziz Hospital and Oncology Center 
(KAH&OC) and this finding coincides with similar finding reported by 
Tashkandi et al.[12]. Further research is needed on the risk factors for re-
amputation in this subset of patients. However, the mortality rate among 
patients who undergone amputations accounted for 16 patients (7.2%) 
within 30 days after amputation, and this is due to septic shock and 
cardiovascular causes. This relatively low mortality rate was related to 
the good post-operative care as most of those high risk patients were 
managed in the Intensive Care Unit (ICU) after surgery. Most post-
operative complications were due to infections, and almost all mortalities 
were due to septic shock and other co-morbidities. 

Unfortunately, only 8.8% were rehabilitated postoperatively. This 
indicates that rehabilitation services are not coping with advancement in 
management of these diabetic feet cases. Rehabilitation of these patients 
in a developing country is still lagging behind other developed countries, 
mainly due to financial problems[20]. 

According to the most recent Saudi Ministry of Health Annual Report 
(2008), 652 limb amputations were performed on diabetics[11]. It’s 
believed that this could be the only major amputations as we have more 
than 3 million diabetics. The gap in the reported amputation indicates the 
need for national registry for limb amputations in diabetics. 

Every effort should be made to avoid amputation, particularly with 
the limited financial resources for rehabilitation in developing countries. 
This goal can be achieved to great extent by knowledge of the common 
aetiological factors, their presentation and their prevention[21-23]. Public 
health education programs, early detection and referral to specialized 
centers of diabetic foot services are recommended[24-26]. Applying a 
national standardized protocol for clinical practice guidelines, and how to 
prevent and manage diabetic foot diseases in a multidisciplinary 
approach are essential ingredients for any progress in saving more limbs 
of diabetics[10,14,18,27,28]. More prospective and wider scales studies should 
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be performed to accurately determine the real DM related amputation and 
its underlying aeitiological factors[29]. 

Amputation in diabetics is preventable in most cases of diabetic foot 
disorders. However, it is still a major health problem in Saudi Arabia 
which is witnessing a “pandemic” of diabetes complications. 
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  بتر الأطراف في مستشفى جامعة الملك
  )م۲۰۰۹- ٢٠٠٥(عبدالعزيز 

  ،الدقل صالح محمدو  ،الحفيظ طاشكنديوائل عبدو  ،محمد مصطفى بدري

   حسن علي الزهرانيو  ،أحمد محمد كنسارهو  ،أبرار يوسف نواويو  
  كلية الطب وكرسي الشيخ محمد حسين العمودي لأبحاث ؛قسم الجراحة

  جامعة الملك عبدالعزيز ،القدم السكرية

  المملكة العربية السعودية -جدة 

حالات مسؤولة عن غالبية هي ال ةالسكري  القدم  مشاكل تعتبر. المستخلص
٪ من أسباب ٥٠لا يقل عن  نها تمثل ماإ  حيث. جدة بتر الأطراف في

 ،البتر تم تصميم دراسة بأثر رجعي للتعرف على نمط. بتر الطرف السفلي
التي أجريت في  ةنسبة بتر الأطراف نتيجة القدم السكري، و سببةموالعوامل ال

حيت تم . العزيز على مدى خمس سنواتالملك عبدمستشفى جامعة 
. عملية لبتر الأطراف ٢٥٢لهم  أجريتمريضا  ٢٢٢سجلات مراجعة 

ت نسبة الذكور إلى الإناث وكان. اعامً  ٦٣ وكان متوسط عمر المرضى
شيوعا بين مرضى السكري الذين  الأسبابكانت قرحة القدم أكثر و . ١:٣

 بتر الأطراف السفلىكانت عمليات و . )٪٩٠(خضعوا لعمليات البتر 
 كان في) ٪٥٥(أكثر من نصفها ووجد بأن ) ٪٤,٩٦(الأكثر شيوعا 

بتر الأطراف  إلىامل المؤدية داء السكري قائمة العو وتصدر . القدم منطقة
 ةالجراحة العامأطباء  ونفذت معظم عمليات البتر من قبل. )٪٩٠(السفلية 

 ٢٤ واحتاج .جراحة العظامأطباء جراحة الأوعية الدموية و  يليهم أطباء
 بين )٪٢,٧(إلى معدل الوفيات  وصلو . بترإعادة عمليات إلى مريضا 

للطرف المبتور  التأهيل إعادةعملية استعاضة و  إجراءتم مبتوري الأطراف و 
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ينبغي بذل كل جهد ممكن لتجنب عليه . فقط ٪٨,٨في  صناعية بأطراف
قلة الموارد لإعادة التأهيل في  في ظلالبتر في مرضى السكري وخاصة 

  . البلدان النامية
 


