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INTRODUCTION
Amputation can be defined as the removal of a body 
limb by surgery or trauma (1).  Amputations are one of 
the most common acquired disabilities (2). It contributes 
to disability depending on the economic, social, and 
psychological effects on people as a result of the loss 
of any limb. Causes of limb loss are diverse and can be 
classified as related to congenital anomalies, trauma, 
infection, tumor, vascular disorders such as diabetes, 
and ischemia (3). Cardiovascular disease (CVD) and/or 
diabetes mellitus-induced dysvascularityare the leading 
cause of amputation in most developed countries, 
followed by trauma (4). In Western European countries, 
more than 90% of lower limb amputations (LLA) are 
due to peripheral artery disease (PAD) and diabetes 
mellitus (DM). LLA can be classified as major and minor 
amputations. Major amputations include those from the 
ankle to the more proximal of the limb. Compared with 
the major LLA and the small LLA, the rates of disability 

and mortality were reported to be higher in major LLA. 
On average, the reported 1-year mortality ranged from 
16-48%, while 47% of the patients were reported to have 
died in the first year after undergoing a major LLA (5-
7).The causes and features of limb amputation should 
be thoroughly investigated. Knowing the distribution of 
these causes will be very helpful in planning future public 
health strategies in our country. The aim of this study is to 
identify the primary causes and characteristics of LLA of 
geriatric patients in a tertiary health center.

MATERIALS and METHODS 
This study is about the causes and level of amputation, 
on the patients who underwent LLA, in our clinic between 
2014 and 2017. We divided the geriatric patients into three 
groups according to their ages. Group 1 was between 65-
75 years old; Group 2 was between 76-85 years old, and 
Group 3 was between 86-95 years old.  The most common 
causes of LLA in the geriatric age group in our clinic were 
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Abstract
Aim: Lower limb amputations (LLA) are considered as a serious psychosocial condition. The causes of amputation in young persons 
are generally trauma, work accidents, or tumors, while in geriatric patients, it is mostly vascular problems. The aim of this study is to 
determine the causes and levels of LLA of geriatric patients in a tertiary care center.
Materials and Methods: In order to conduct this study, information was obtained from the automation records of geriatric patients 
who underwent LLA in our clinic between the years 2014 and 2017. We divided our patients into three groups according to their 
ages. Group 1 consisted of those patients in the age group of 65-74 years, Group 2: 75-84 years, and Group 3: 84-95 years. We also 
classified our patients according to amputation causes and levels.We classified the patients as above-knee, transtibial, metatarsal, 
and toe amputation according to the level of lower extremity amputation.
Results: Of the 96 patients included in the study, 70 were male (72.9%), and 26 (27.1%) were female. Group 1 consisted of 45 patients, 
group 2had 38 patients, and group 3 had 13 patients. It was observed that the most common cause of LLA was diabetic foot ulcers 
(65 patients), followed by ischemic foot as a cause of LLA in 25 patients. Moreover,4 patients were amputated due to a tumor, while 
amputation was performed in 2 patients as a result of a crush injury. It was observed that metatarsal and toe amputation was the 
most common amputation type according to amputation levels. (26 patients)
Conclusion: As a result of our study, the most common cause of LLA in Geriatric patients was diabetic foot ulcers. Considering that 
lower extremity amputations cause severe morbidity and mortality in geriatric patients, it is crucial to identify these patients with 
preventive medicine practices.
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diabetes, ischemia, crush injury, and tumor. The causes of 
amputation were recorded according to the age groups of 
the patients. In addition, considering the amputation levels 
of our patients, above-knee (transfemoral), transtibial, 
ankle, and metatarsal, or toe amputations were evaluated. 
Patients with a history of lower extremity amputation 
were not included in the study. Some of the patients that 
we performed LLA on did not participate in the follow-up 
examinations. These patients were also excluded from 
the study. This study was conducted with the approval 
of Van Yuzuncu Yil University non-interventional clinical 
research ethics committee dated 08.11.2019 / 16-02.

Our study was carried out after obtaining the ethical 
committee approval of our university clinical research 
board (Ethics committee number: 08.11.2019 /16-02)

Statistical Analysis
The differences between the groups were compared 
using the normal distribution values of the Student’s 
t-test. A Chi-square test was used to compare categorical 
variables. Results were presented as mean and range. P 
<0.05 value was considered to be statistically significant. 
All analyses were performed using SPSS 11.0 version 
software (SPSS Inc., Chicago, IL, USA).

RESULTS
Of the 96 patients included in our study, 70 (72.9%) were 
male, and 26 (27.1%) were female. There were 45 patients 
in Group 1, 38 patients in Group 2, and 13 patients in 
Group 3. The demographic data of our patients are given 
in Table 1.

Table 1. Demographic data of our patients

Group 1  Group 2 Group 3 Total P value

Count (%) 45 (46.9) 38 (39.6) 13 (13.5) 96(100)

Male/Female 
Count 34/11 27/11 9/4 70/26 0.854

Mean age 68.9 ± 3.7978.8 ± 3.0188.4 ± 3.21 <0.001

Rıgt/left sıde 19/26 21/27 5/8 45/51 0.942

Table 2. Distribution of amputation causes in all groups

Above knee 
amp. Count 

(%)

Transtibial 
amp.
Count 

(%)

Ankle amp
Count 

(%)

Metartar 
or finger 

amp.
Count 

(%)

P value

Group 1
(n=45) 8 (17.8) 10 (22.2) 1 (2.2) 26 (57.8)

0.015Group 2 
(n=38) 8 (21.1) 12 (31.5) 0(0) 18 (47.4)

Group 3 
(n=13) 8 (64.1) 3(21.2) 0(0) 2(14.1)

In our study, it was observed that male patients were 
more than female patients.  As can be seen in Table 1, it 
was observed that the left LLA (53.1%) incidences were 
more common than the right limb amputations (47.9%). 
Although there was no statistically significant difference 
in our patients who underwent right or left LLA, it was 
observed that there were higher incidences of left LLA 
procedure. The distributions of our patients, according to 
amputation levels, are given in Table 2. 
When Table 2 was examined, it was seen that metatarsal or 
toe amputations were the most common amputation level, 
followed by transtibial and transfemoral amputations, 
respectively. Thedistributions of our patients, according 
to amputation reasons, are given in Table 3.
As it can be observed in Table 3, it can be said that the 
most common cause of amputations between groups was 
the diabetic foot with 65 patients. The number of patients 
amputated due to ischemia was 25, 4 patients were 
amputated due to tumors, and 2 patients were amputated 
as a result of a crush injury.

Table 3. The cause of amputation in all groups

Diabetic 
food Count 

(%)

Ischemic 
food
(%)

Crush 
injury

(%)

Tumor
(%)

P 
value

Group 1
(n=45) 36 (80.0) 5 (11.1) 2 (4.4) 2 (4.4)

0.019Group 2 
(n=38) 24 (63.1) 12 (31.6) 0 (0) 2 (5.3)

Group 3 
(n=13) 5 (38.4) 8 (61.6) 0 (0) 0 (0)

DISCUSSION
According to our study, it can be said that the most common 
cause of amputations in geriatric patients is vascular 
problems. Vascular problems, which is a significant 
complication of diabetes, are the most common cause of 
diabetic foot ulcers and LLA. Another finding of our study 
is that LLA incidences are more common in men. The 
main reasons may be that men have more smoking habits, 
more mobilization, and thus more exposure to infections. 
The number of amputations in Group 3, which is the 
older age group, was lower than the other groups. The 
main reason for this is that there are additional comorbid 
diseases, the high mortality rates after anesthesia, as 
well as the fact that individuals and their relatives do not 
accept amputation due to the short life expectancy. The 
main reason for this is that our amputation experience 
at this level is insufficient, and the risk of anesthesia is 
minimized so that the patient is not re-operated. Major 
amputations increase mortality in these patients.

Amputation is one of the most important problems in 
present society. A number of people have been amputated 
with one or two limbs, and this situation has increased 
worldwide (8). Individuals with amputations must adapt 
to various losses and changes in their lifestyle, social 
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interactions, and identities (9). It contributes to economic, 
social, and psychological disability as a result of the loss 
of any limb. The causes of limb loss are diverse and can be 
categorized in relation to congenital anomalies, trauma, 
infection, dysvascular, and tumor. Vascular-induced 
amputations typically occur after the development of 
diabetes or peripheral arterial disease (PVD). Dillingham et 
al. found that more than 74% of patients with dysvascular 
amputation were associated with diabetes. The co-
existence of multiple comorbidities such as diabetes, 
peripheral vascular disease, and renal disease increases 
the risk of amputation. In Western European countries, more 
than 90% of the incidences of LLA are caused by peripheral 
artery disease and diabetes mellitus (10-12). According 
to the amputation cases data from the USA, 82% of them 
were reported to be associated with vascular causes, 
while 16% were related totraumatic causes. It has been 
reported that the majority of tumor-induced amputations 
occur in young adults under 30 years of age. Amputations 
caused by congenital anomalies are rare (13,14). The most 
common cause of amputation in our study is dysvascular 
and this finding is similar to the reports of the nationwide 
incidence from Taiwan (15). Peripheral vascular diseases 
(arteriosclerosis, thromboanginitisobliterans / Buerger, 
gangrene) are the most important causes of amputation 
in geriatric amputees, and most of them are accompanied 
by diabetes mellitus (16). Approximately 15% to 25% of 
diabetic patients develop foot ulcers throughout their 
lifetime, and diabetes is the most common cause of 
non-traumatic limb amputation in both developed and 
developing countries (17-19).

Loss of limb caused by cancer is less common than those 
of vascular and traumatic origin. Osteosarcoma and 
Ewing sarcoma are the most common bone malignancies 
that cause limb amputation. Cancer-related amputations 
usually occur in the lower extremities and occur in the 
form of below-knee or above-knee amputations (20,21).

The patients who were amputated after crush injury could 
not be reimplanted at the time of admission. If the MESS 
(Mangled extremity severity score) score is 7 and above, 
reimplantation is not recommended (22). Reimplantation 
could not be performed because the MESS scores of our 
patients were 10 points.

LIMITATIONS
Limitations of our study: The number of patients included 
in the study could have been higher. The fact that geriatric 
patients and their relatives do not accept amputation 
in our region may have partially affected our number of 
patients. It can also be questioned as to how many years 
the patients were diagnosed with diabetes mellitus. 
Thus, the relationship between the time of diagnosis of 
diabetes and the level of LLA could have been interpreted 
statistically.

LLA in geriatric patients is a significant psychosocial 
problem besides increasing morbidity and mortality. Early 
treatment and follow-up of diabetic foot wounds, which 

are the most important cause of amputation in these 
patients, are extremely important. With the establishment 
of diabetic foot care centers in our country, we believe that 
these patients will significantly reduce lower extremity 
limb losses.

CONCLUSION
Our patients with diabetic foot wounds or ischemic foot try 
many treatment methods and spend time for treatment. 
When patients apply to our hospital, which is a tertiary 
care center for diabetes or ischemic foot wound care, 
there is necrosis in the toes or along the foot. (Wagner 
4-5). Patients are evaluated according to the Wagner 
classification after foot examinations and wound cultures 
are taken. At this stage, the vascular blood supply of the 
lower extremities is evaluated by imaging methods such 
as MR (Magnetic Resonance), CT (Computed Tomography) 
angiography. Interventional radiological procedures 
are planned if there are obstruction and calcification 
in the femoral, popliteal, tibial arteries, or branches. If 
these procedures are not successful, the amputation of 
necrotic tissues is performed. The majority of the patients 
we included in the study were at the level of the toes or 
metatarsals according to the amputation levels. It can 
be said that we reduced our amputation levels thanks to 
the measures taken with diabetic food diet and chronic 
wound care. Having an experienced team in our clinic 
and a multidisciplinary approach to patients is partially 
important in obtaining these results.
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