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ABSTRACT
	

Background: Despite advances in medical care and diagnosis, patients, particularly in low-and 
middle-income countries, continue to present with avoidable indications for amputation. Limb 
amputation is a substantial healthcare burden, especially in elderly individuals, as they tend to have 
comorbidities that either contribute to amputation or complicate their management. 
Objective: This study aims to profile geriatrics that had extremity amputations and determine the 
causes and risk factors.
Methods: The study was a ten-year retrospective review of patients aged 65 years and above with 
amputation. Data were analyzed using SPSS version 26.
Results: A total of 124 patients were recruited. Males were 66(53.2%) and females were 58(46.8%). 
The mean age was 73.65 (SD=6.86) years. Diabetic foot disease was the leading cause of geriatric 
extremity amputations, occurring in 75 (60.48%) of the patients and the risk factors include poor 
glycaemic control, infections, peripheral neuropathy, and trivial traumas. Most patients presented 
late, with a median symptom duration of 30 days(maximum = 10950 and minimum = 1 day) before 
hospital presentation.  Wagner grade 4(N=58)(46.77%) was the commonest grade of diabetic foot 
ulcer noted. About 80% of patients had one or more comorbidities, with hypertension and diabetes 
mellitus predominating. Microscopic proteinuria was recorded on urinalysis in 35(28.23%) patients, 
suggesting coexisting renal dysfunction. Twenty-nine patients (23.39%) had a significant surgical 
history, with previous limb amputation 13 (10.49%) being the most common surgical procedure. 
Below-knee amputation 72 (58.06%) was the commonest type in the study. Most patients (101 = 
81.45%) had no complications following amputation, with 67(54.03%) discharged on a wheelchair.
Conclusions: This study found diabetic foot gangrene to be the leading cause of geriatric extremity 
amputations, with hypertension and diabetes mellitus the commonest comorbidities. It also 
found late presentation to be a common problem in these patients, with most patients presenting 
elsewhere first.
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INTRODUCTION

The ancient surgery of amputation remains a 
relevant lifesaving procedure in present times. 
Despite advances in medical care and diagnosis, 
patients, particularly in Low- and Middle-Income 
Countries (LMIC), still present with avoidable 
indications for amputation. This has become a 
healthcare burden, especially in the geriatric 
age group, as this group of patients tends to 
have comorbid problems that either result in 
or enhance the indication for amputation or 

complicate their management. Peripheral Artery 
Disease (PAD) appears to be the commonest 
indication for amputation among the elderly, 
with cardiopulmonary and metabolic risk factors 
present in the majority (1,2). This contrasts with 
general population reports of trauma being the 
commonest (3-5) and in some studies, diabetic 
foot gangrene was said to be the commonest 
indication (6,7) while still, some other studies find 
traditional bone setter gangrene top on their list 
(8,9). PAD is primarily seen in elderly patients with 
diabetes mellitus who often experience peripheral 
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neuropathy progressing to trophic ulcers and 
subsequent gangrene (10,11). Predominant risk 
factors for limb amputation may thus vary between 
societies and populations.

In the developed world, the major risk factor 
for extremity amputation is PAD among the 
geriatric age group which is contrary to diabetes 
is commoner in the LMIC (15). The poor health-
seeking behaviour and the out-of-pocket payment 
in the LMIC is a major contributor to extremity 
amputation as the majority of the patients wound 
have tried various alternatives before presenting 
to tertiary institutions where specialized care can 
be offered (11,15).  

The world’s elderly population is on the increase 
(12) just as the lifetime risk for limb amputation 
has increased (13). The immediate post-operativee 
lower limb prosthetic application was found to 
reduce average rehabilitation time from 128 to 
31 days in the USA as against the West African 
experience where the majority of the amputee 
never got a prosthetic replacement and they 
mobilize permanently on crutches which affect 
not only their social lives but also their economic 
activities in the society (12,15).

There is thus a need to see a healthier group as 
the consequences of amputation are enormous, 
ranging from psychological disturbances to 
general debilitation and functional impairment. 
There has been a marked improvement in limb 
preservation in high-income countries(14), but 
awareness and access to similar services may be 
lacking in low-income countries (6).

Studies on reasons for amputation will enhance 
education and knowledge on preventive measures. 
This study, therefore, seeks to profile elderly 
patients with limb amputations and identify the 
causes and risk factors, coexisting morbidity, and 
management.

MATERIALS AND METHODS

This was a retrospective review of amputations 
done in geriatric patients over ten years from 
January 2010 to December, 2019. Information 
retrieved from the folders includes socio-
demographics, amputation indication, and 
level, diagnosis, Wagner grade for diabetic foot 
disease, risk factors for diabetic foot disease, time 
of hospital presentation and place of initial care, 
comorbidities, past surgical history, social history, 
haemoglobin levels at presentation, urinalysis 
findings, anaesthesia used, blood transfusions, 
perioperative complications, the outcome in terms 
of mortality and mobilization method at the point 
of discharge. Inclusion criteria were patients aged 
65 years and above with amputation. Excluded 
were those with incomplete records. Ethical 
clearance was received for the study (IRB/HEC: 
S.313/IV/), and data were analyzed using SPSS 
version 26.

RESULTS

The records of 66 males (53.23%) and 58 females 
(46.77%) were studied. The mean age of the 
subjects was 73.65 years (SD = 6.86), with females 
slightly older than males at presentation (75.03 
versus 72.52 years, respectively). Most patients 
were within the 65–74-year-old age group (Table 
1). Many of the subjects were retired civil servants 
37(29.84%) and farmers 28(22.58%). The rest 
were housewives 27(21.77%), traders 18(14.52%), 
artisans 5(4.03%), commercial drivers 2(1.61%), 
businessmen 2(1.61%), and others, constituting 
the remaining 5(4.05%).

Diabetic foot disease was the leading cause 
of geriatric extremity amputation in this study, 
accounting for 75(60.48%) of the cases (Table 2). 

Table 1
The age categories of the patients

Age group (years) No. (%)
65-74 71 57.26
75-84 42 33.87
85-94 11 8.87
Grand Total 124 100.00

The lower limb was amputated in 122 (98.39%) 
patients, while the upper limb was only involved 
in 2(2.48%) patients. Eighty five subjects (68.55%) 
remembered no preceding trauma to the limb 

before symptom onset (Table3). Wagner grade 
4(N=58, 46.77%) was the commonest grade of 
diabetic foot ulcer in patients with amputations for 
diabetic foot disease (Figure 1).
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Table 2
The diagnosis of the study subjects

Diagnosis No. (%)
Diabetic foot gangrene 58 46.77
Vascular gangrene (PVD) 31 25.00
Diabetic foot ulcer 17 13.71
Marjolins ulcer/COM 4 3.23
Arterial ulcer 4 3.23
Traumatic amputation 2 1.61
Chronic leg ulcer 2 1.61
Malignant melanoma 1 0.81
Burn injury on upper limbs 1 0.81
Traumatic vascular gangrene 1 0.81
Infected TKR prosthesis 1 0.81
Failed ankle arthrodesis 1 0.81
Foot Kaposi’s sarcoma 1 0.81
Grand Total 124 100.00

Table 3
History of preceding trauma to the limb

Preceding trauma to the affected limb No. (%)
None 85 68.55
Blunt foot injury 17 13.71
Penetrating foot injury 15 12.10
Rat bite 2 1.61
Snake bite 1 0.81
Insect bite, lymphedema 1 0.81
Burns 1 0.81
Machete cut 1 0.81
Post intervention, background PVD 1 0.81
Grand Total 124 100.00

Figure 1
The frequency of different Wagner grades in patients with diabetic foot disease
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Most patients presented late to the National 
Orthopaedic Hospital Enugu (NOHE), with a 
median symptom duration of 30 days (maximum = 
10950 and minimum = 1 day) before presentation 
at NOHE. When stratified by diagnosis, patients 

with chronic leg ulcers had the longest duration of 
symptoms (Table 4). Many patients sought initial 
care at private hospitals and traditional bone 
setters (TBS) before presenting to NOHE (Figure 2).

Table 4
The median symptom duration before NOHE presentation

Diagnosis Median symptom duration (days) Max.* Min.*
Chronic leg ulcer 5505 10950 60
Marjolins ulcer/COM 5475 8030 1825
Failed ankle arthrodesis 4015 - -
Infected TKR prosthesis 2190 - -
Malignant melanoma 1825 - -
Arterial ulcer 198 1095 21
Diabetic foot ulcer 14 1825 7
Traumatic amputation 92 180 4
Foot Kaposi’s sarcoma 90 - -
Diabetic foot gangrene 30 1460 1
Vascular gangrene (PVD) 30 365 7
Burn injury upper limbs 7 - -
Traumatic vascular gangrene 5 - -

*Diagnoses that occurred once have no maximum or minimum, hence (-)

Figure 2
The place patients sought initial care for their symptoms
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Only 26 (20.97%) of patients had no 
comorbidity, while the remaining had one or 
more comorbidities (Table 5), with hypertension 
26(20.97%) and diabetes mellitus 31(25.00%) 
being the commonest conditions in this cohort. 

Although more than 50% of the patients have 
known comorbidities, only 22 (17.74%) were 
consistent with their medications. Twenty nine 
patients (23.39%) had a significant surgical history 
(Table 6), with a previous limb amputation being 
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the most common surgical procedure, with 
13(10.49%) patients. Nineteen patients (15.32%) 
took alcohol and tobacco, 18 subjects (14.52%) 

took only alcohol, and two subjects (1.61%) took 
only tobacco.

Table 5
The frequencies of comorbidities seen in the patients

Comorbidities No. (%)
Hypertension and DM 32 25.81
DM 31 25.00
None 26 20.97
Hypertension 26 20.97
Hypertension and CVA 2 1.61
Hypertension CVA, and DM 2 1.61
DM and asthma 1 0.81
DM, glaucoma-induced blindness, breast cancer 1 0.81
Psychiatric disorder 1 0.81
Hypertension PUD, and DM 1 0.81
Hypertension and DM 1 0.81
Grand Total 124 100.00

Table 6
The past surgical history of the patients

Surgical history No. (%)
No previous surgery 95 76.61
Ray amputation 7 5.65
Herniorrhaphy 4 3.23
Below knee amputation 3 2.42
SSG leg venous ulcer 2 1.61
Cataract excision 2 1.61
Above knee amputation 2 1.61
Symes amputation 1 0.81
Glaucoma surgery 1 0.81
Prostate biopsy 1 0.81
Appendectomy 1 0.81
Ankle arthrodesis 1 0.81
ORIF distal tibiofibular fracture 1 0.81
TKR & diabetic foot ulcer debridement 1 0.81
Previous foot ulcer debridement 1 0.81
Mastectomy 1 0.81
Grand Total 124 100.00

The mean haemoglobin concentration of the 
patients was 9.95g/dl (SD = 2.61), with Kaposi’s 
sarcoma 1(0.81%), traumatic vascular gangrene 
1(0.81%), and diabetic foot gangrene 58(46.77%) 
presenting the lowest haemoglobin concentration. 
Thirty five patients (28.23%) had microscopic 
proteinuria on urinalysis, suggesting coexisting 

renal dysfunction. Of these 35 patients, 25 (71.43%) 
have diabetic foot disease.

Below-the-knee amputation (72 cases =58.06%) 
was the commonest amputation done in this study 
(Figure 3). Spinal anaesthesia was used in 112 cases 
(90.32%), general anaesthesia was used in 7(5.65%) 
patients, and a regional nerve block was used in 
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the remaining 5(4.03%) patients. Twenty three 
patients (18.55%) had significant postoperative 
complications, detailed in Table 7. Eighty two 
patients (66.13%) received an allogeneic blood 
transfusion during hospital admission, with 39.51% 
receiving one or two units of blood. One hundred 

and nineteen patients (95.97%) were discharged, 
while five (4.03%) died during hospital admission. 
Most patients 67(54.03%) were discharged on 
wheelchair mobilization, and the rest on Zimmer 
frame 48(38.71%) and axillary crutches 9(7.26%).

Table 7
Post-operative complications documented among the subjects

Post-operative complication No. (%)
None 101 81.45
Stump dieback 6 4.84
SSI 4 3.23
Death within 24 hours post-op. 3 2.42
CCF 2 1.61
Gluteal pressure sore 1 0.81
Depression, sacral pressure sore 1 0.81
Sacral pressure sore and psychosis 1 0.81
Wound breakdown 1 0.81
CVA 1 0.81
Persistent wound sinus 1 0.81
Psychotic breakdown 1 0.81
Ascending gangrene of the thigh (Hip disarticulation) 1 0.81
Grand Total 124 100.00

Figure 3
The amputation levels seen in the study
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DISCUSSION

Amputation remains a common surgical operation 
in our environment where late presentation is 
common. Our study found more male patients 
than females receiving amputation,that concurred 
to other studies (6,8,15). The reason is likely 
because males are mostly involved in trauma (8) 
and, as breadwinners, resist the need to go to the 
hospital early until incapacitated. The majority of 
them were retired civil servants (29.84%), followed 
by farmers (22.58%). This proportion is in variance 
from a report by Salawu et al. (8) where the 
majority (46.8%) were farmers, most likely because 
the study was done in the northern region of 
Nigeria, where farming predominates. We found 
a decreasing frequency of extremity amputations 
with increasing age, probably because the life 
expectancy in our country is much lower at 55 
years (16).

The mean age (73.65±6.86 years) is similar to 
the report by Greant and Van de Brande (1), who 
found the mean age of amputation to be 72 years.

Diabetes and peripheral arterial disease are the 
leading risk factors for lower limb amputations in 
our study, being in agreement to other studies 
(1,17,18). While diabetes alone was the leading 
aetiological factor in our study, in contrast to 
peripheral arterial disease which accounted for 
more limb amputations in other reports (17,18). 
In other studies done in Nigeria (6,7), diabetic foot 
gangrene was reported to be the major cause of 
limb amputation. Major amputations, which refer 
to amputations performed proximal to the ankle 
and wrist (5) were predominant in our study and 
compared similarly with other reports (6,8,15,18).
This is likely because our patients do not present 
on time to hospital.

This study had Wagner grade 4 ulcers as the 
commonest presentation. This is in agreement to 
the findings by Ugwu et al. (19). This is probably 
because of late presentation with worsening of 
pathology, as the median symptom duration in our 
study was 30 (maximum = 10950 and minimum = 
1) days. Patronage of TBS, patent medicine dealers, 
use of home therapies, and other hospitals were 
the predominant findings in our study. The likely 
reason is cost consideration, as health care in 
Nigeria is primarily out-of-pocket expenditure. 
These prevented the patients from getting a proper 
and early intervention for their limb pathology 
leading to gangrene and subsequent amputation. 
A painful and preventable factor, which was also 
reported by Nwosu et al. (4), where they noted a 
high amputation rate of 62.5% in children between 

0-16 years in the aftermath of intervention by TBS.
No obvious trauma was noted in 85 (68.55%) 

of the patients in our study, but underlying 
multifactorial causes of diabetic foot ulcers have 
been described and include poor glycemic control, 
calluses, foot deformities, improper foot care, ill-
fitting footwear, underlying peripheral neuropathy 
and poor circulation, dry skin, etc.(20).

This study showed that more than 50% of 
the patients had diabetes mellitus, which is not 
surprising, bearing in mind other studies that 
reported that patients with diabetes have a higher 
need for a major amputation up to five to ten 
times compared to non-diabetic patients with 
peripheral arterial disease (17,18). This is because 
of a combination of risk factors, including but not 
limited to vasculopathy, neuropathy, and infection. 
In addition, people with diabetes may exhibit non-
compliance with medication, poverty, ignorance, 
and delay in seeking medical attention in LMICs. 
Poor compliance with medications noted in this 
study can be attributed to ignorance and poverty.

This study reported that 10.49% of the patients 
had previous limb amputations of different forms. 
This is worrisome as the risk of having a major limb 
amputation of the other limb after an ipsilateral 
major limb amputation has been reported to be 
high (21). So aggressive preventive measures are 
warranted once a person has an ipsilateral Lower 
Limb Amputation (LLA). These measures include 
timely management of skin and deep tissue 
infections/foot ulcers, optimization of regional 
blood supply, prevention of falls and stump 
injury, routine self-foot care, appropriate foot off-
loading, and optimization of blood pressure, lipids, 
and glucose, and smoking cessation (22). Patient 
education is therefore imperative in geriatrics 
following limb amputation to reduce the incidence 
of subsequent contralateral limb amputation. 
Seventeen percent of these patients took tobacco, 
which has been reported as a risk factor that can 
be controlled to prevent complications leading 
to amputation (22) hence the need for adequate 
counselling on the need to stop tobacco use.

Also, anaemia was reported in most of our 
patients, which is a result of the chronicity of 
foot ulcers or gangrene. This trend has also been 
reported by Gezawa et al. (23), who noted a co-
existing proteinuria in agreement with our study. 
We believe this is suggestive of coexisting renal 
dysfunction, which is not uncommon in diabetics, 
especially as most of the patients with proteinuria 
had diabetic foot disease.
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Below-knee amputation was the commonest 
amputation done in our study, in agreement with 
some studies (7,8) but in contrast to the findings 
in others (4,6). This level of amputation was 
guided by a thorough clinical assessment with 
Doppler ultrasonography to determine the lowest 
and safest level of amputation that will allow for 
subsequent wound closure and prosthetic fitting. 

Spinal anaesthesia was the commonest form 
of anaesthesia used for patients as it is considered 
safer in geriatric patients with comorbidities and a 
risk of perioperative complications. Nevertheless, 
some studies have reported that the mode of 
anaesthesia, whether regional or general, showed 
no difference in perioperative outcome following 
major lower limb amputations in functionally 
impaired geriatrics (24).

The commonest post-operative complications 
were issues with wound healing,  similar to other 
studies where issues with wound and wound 
infection were the commonest post-operative 
complication (6,8). This is likely because of the 
comorbidities present, impairing wound healing.

Most patients in our study received blood 
transfusions due to anaemia, which is expected 
for the wound to heal and early recovery. Similar 
findings were reported by Gezawa et al. (23), 
who also noted that anaemia was significantly 
associated with poor wound healing, amputation, 
and mortality.

The majority of our patients were discharged 
home while 5 (4.03%) died during admission, in 
contrast to a study that reported death within 30 
days in more than 11% of patients who underwent 
major amputation (25). This is because their study 
was on patients with diabetes, not a mixed cohort 
as in this study.

Patients discharged in a wheelchair were 
more than those discharged with a walking aid, 
which could be from several factors ranging from 
functional impairment, age, and comorbidities 
topsychological issues with amputation. A study 
by Melsom and Danjoux (26) advised that once 
done with immediate post-operative care, there 
should be a prompt referral to a local amputee 
rehabilitation team for early mobilization and 
physiotherapy to prevent cardiovascular and 
peripheral vascular diseases. Other studies have 
reported functional affectation after amputation 
with general deconditioning and loss of mobility, 
especially if the onset of rehabilitation is delayed 
and there is a lack of social support upon return to 
the community (27).  Therefore, early physiotherapy 
with mobilization, psychotherapy, and social 
support are needed for geriatric amputees.

CONCLUSION

Diabetic foot gangrene is the commonest cause 
of major lower limb amputation in our study, with 
chronic leg ulcers and diabetes as the dominant 
risk factors for developing gangrene. Previous limb 
amputation is a risk factor for having a major lower 
limb amputation. Early presentation to hospitals 
capable of handling chronic leg ulcers, particularly 
in diabetics, is needed.
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