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Background: Lower extremity amputations (LEAs) are most frequently due to diabetes mellitus (DM), a disease on the
rise. The objective of this study was to determine the prevalence and aetiology of LEAs at Addington Hospital from 2013
to 2017 and to explore the physiotherapy referral practices and outcomes.

Methods: Retrospective study carried out at Addington Hospital, Durban. Patients who underwent LEAs were filtered
from theatre registers and the hospital Meditech database. Data collected included patients' demographic profile, diabetic
status, level of amputation, limb orientation, physiotherapy referral status, and rehabilitation outcomes. Physiotherapy
files were scanned for the attendance of referred patients. Study endpoints were prevalence, diabetes status, referral status,
compliance and rehabilitation outcomes.

Results: From 2013 to 2017, 1 028 LEAs in 843 patients were identified with single amputations (697) and multiple
amputations (146). The median age was 61 (IQR 52-68) years, and the M:F ratio was 1.3:1. A total of 574 (68.1%)
patients had DM. Seven hundred and thirty-eight (71.8%) amputations were as a result of DM. The level of amputations
was below-knee (479; 46.6%), toectomy (236; 23%), above-knee (196; 19%) and trans-metatarsal (117; 11.4%). Only
148 patients (17.6%) were referred for physiotherapy, of which 91 (61.5%) attended. Mobility in those who attended
rehabilitation was with a walking frame (51; 56%), crutches (29; 31.9%), prosthesis and crutches (7; 7.7%), and
wheelchair-bound (4; 4.4%).

Conclusion: Over half the amputations were associated with DM, which was also a risk factor for multiple amputations.
Although referral and attendance for physiotherapy were very poor, mobility in those who attended was excellent,
indicating a dire need to improve hospital referral pathways.
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Introduction rehabilitation,! followed by life-long care and follow-up in
order to address rehabilitation and inherent comorbidities.’

A recent study has reported on lower limb amputations
below the knee from the same institution.!® However, the
study was limited to amputations below the knee. In order
to improve on that limitation, the authors undertook the
current study which reports on amputations on all levels in
the lower extremities. With this paper, we wish to establish
if the observations on amputations below the knee can be
generalised to amputations at all levels.

Against this background, we conducted a retrospective
analysis of amputees over a five-year period at a regional
hospital in Durban to determine the number of all LEAs and
the referral practices for rehabilitation and outcomes.

Indications for major limb amputation include diabetic
foot sepsis, peripheral vascular disease (PVD), trauma,
and neoplasms.! The prevalence of lower extremity
amputation (LEA) incidence varies across the world,” and
the global amputation rates range between 3.8 and 23.6
per 10°.3 The prevalence of the various indications shows
marked geographical variation, with varying differences in
prevalence between high-income countries (HICs) and low-
and middle-income countries (LMICs).* This variation in
amputation rates may be explained by multiple background
factors such as differences in disease burden, comorbidities,
socioeconomic status and other economic factors.>*
Amputations of the lower limb are devastating events

that pose psychological (amputees are often perceived
or perceive themselves as “incomplete” individuals) and
financial burden on patients and their families, as well as
the considerable cost to healthcare providers.>® Rather than
being the end of care, an amputation actually becomes the
beginning of care since patients who undergo LEAs often
endure lengthy hospital stays from morbidity and initial
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Materials and methods

This was a descriptive retrospective chart review conducted
on all patients presenting with LEAs attending Addington
Hospital from 1 January 2013 to 31 December 2017.
Addington Hospital is a regional hospital based in the
eThekwini district of the KwaZulu-Natal Province in South
Africa. The referral system for Addington Hospital includes
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Figure 1: Geographical map of number of patients stratified according to area of residence

clinics and district hospitals situated in the northern part of
Durban, as shown in Figure 1, a geospatial map of patients
referred to Addington Hospital for amputations. According
to the criteria used by the South African Government,
population groups are defined as African, Indian, Coloured,
and White."" In South Africa, “Coloured” refers to people of
mixed ancestry.'> Amputations were performed by surgeons,
and patients were selectively referred to the physiotherapy
clinic for rehabilitation. The hospital has the capacity to offer
the rehabilitation services of physiotherapists, orthotists,
prosthetists, psychologists and social workers.

Purposive sampling was used and all patients who pre-
sented with LEAs during the study period were included.
A data collection sheet was used to collect the following
data: patient’s age, gender, race, area of residence, diabetic
status, year of amputation, level of amputation, referral
status to physiotherapy, number of physiotherapy visits and
rehabilitation outcome. Data were obtained from theatre
registers; patients’ hospital numbers were then scanned
through the hospital Meditech database for referral status
to physiotherapy, number of physiotherapy visits, and any
additional information not available in the theatre registers.
Physiotherapy records retained in the physiotherapy de-
partment were used to confirm physiotherapy visits and
rehabilitation outcomes up to their last visit. The frequency
of visits was allocated a ‘zero’ frequency if patients failed
to comply with physiotherapy after referral. Among the
patients who did present for physiotherapy, the frequency
of physiotherapy visits was classified into categories of 10
visits.

The amputation levels were defined as follows: above-
the-knee amputations (AKA) involve removal of the leg
from the body by cutting through both the thigh tissue and
femoral bone; below-knee amputation (BKA) is a trans-tibial
amputation that involves removing the foot, ankle joint, and
distal tibia and fibula with related soft tissue structures;
trans-metatarsal amputation (TMA) is a weight-bearing
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amputation at the mid-tarsal level preserving the additional
length of the foot; and a toe amputation involves removal
of a single or multiple toes at the level of the metatarsal-
phalangeal joints.'>!4

Data collection commenced following regulatory
approvals for the study from the Biomedical Research
Ethics Committee of the University of KwaZulu-Natal
(BREC 236/19), the provincial Department of Health
(KZ 201909 034), the hospital manager, physiotherapy
manager, and the theatre unit manager.

The results of this study were analysed after being coded
and transferred to a Microsoft Excel spreadsheet. Data
were analysed using the Statistical Package for Social
Sciences (SPSS version 22). Categorical variables were
summarised using proportions/percentages and presented
graphically using bar charts or tables, while continuous
variables were summarised using means (standard
deviations). Comparisons of various categories were tested
using Pearson’s chi-square test. If an expected cell count
had fewer than five observations, then Fisher’s exact test
was employed. Adjustment for multiple testing (using the
Bonferroni correction) was employed. An adjusted p-value
of < 0.05 was considered statistically significant.

Results

The derivation of the study sample is shown in Figure 2. Out
of the 909 patients identified, 66 entries were excluded due
to incorrect patient file numbers or omission of data from
theatre registers and the Meditech database (Figure 2). Eight
hundred and forty-three patients had LEAs, of whom 574
(68%) had diabetes mellitus (DM). Six hundred and ninety-
seven patients had a single amputation, and 146 patients had
more than one amputation. Eight hundred and forty-three
patients underwent 1 028 amputations.

The profile and characteristics of patients undergoing
amputations are listed in Table I. Males predominated
among both diabetic and non-diabetic patients. Left-sided



Table I: Profile of patients with lower extremity amputations and amputation parameters

Characteristic Total Diabetic Non-diabetic
Total patients 843 574 (68.1%) 269 (31.9%)
Demographics
Median age (IQR) 61 (52-68) 61.5 (53-69) 59 (46-67)
Male:Female 474:369 308:266 166:103
M:F ratio 1.3:1 1.2:1 1.6:1
Left:Right limb 438 (52%):405 (48%) - -
Number of amputations
One amputation 843 574 269
Two amputations 146 125 21
Three amputations 31 31
Four amputations 6 6
Five amputations 2 2
Total amputations 1028 738 290
Level of amputation
Below-knee 479 360 119
Above-knee 196 149 47
Toes 236 145 91
Trans-metatarsal 117 84 33
* In patients with multiple amputations, subsequent amputations were performed on the same leg
Total available 180
909
160
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Figure 2: Snapshot of number of amputations Non-diabetes related amputations

amputations were slightly more common than right-sided
amputations. More than half of the patients in this study
had DM (68%), with more than half (738; 71.8%) of the
amputations being due to DM. One hundred and twenty-
five (16.9%) diabetic patients and 21(7.2%) non-diabetic
patients had more than one amputation (< 0.001). Among
patients with multiple amputations, non-diabetic patients
had a maximum of two amputations, whereas amputations
ranged between two and five among diabetic patients. Four
hundred and seventy-nine amputations were BKAs (46.6%),
236 were toe amputations (23%), 196 were AKAs (19%),
and 117 were TMAs (11.4%). This trend was seen in both
diabetic and non-diabetic amputees, although diabetic am-
putees predominated across the board. There were 398
African patients (260 diabetic; 138 non-diabetic), 376
Indian patients (271 diabetic; 105 non-diabetic), 31 White
patients (20 diabetic; 11 non-diabetic), 31 Coloured patients
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Figure 3: The number of amputations per year from
2013-2017

(18 diabetic; 13 non-diabetic) and seven foreign patients
(five diabetic; two non-diabetic).

Diabetic amputees were greater than non-diabetic am-
putees in every category (Figure 1). The largest number of
patients with amputations was from the Phoenix area (250;
29.7%) followed by Central Durban (102; 12.1%), Verulam
(99, 11.7%), Inanda (91; 10.8%), Newlands (80; 9.5%) and
Overport (60; 7.1%).

Figure 3 illustrates the number of amputations that were
performed per year. Diabetes-related amputations (71.8%)
remained high over the five years but peaked in 2015.
Non-diabetic amputations (28.2%) showed a reduction in
numbers over the last two years of the study.
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Figure 4: Profile of diabetic and non-diabetic lower
extremity amputees stratified according to age groups

The median age for diabetic and non-diabetic patients was
61.5 (53-69) and 59 (46—67) years, respectively. Figure 4
shows the number of amputees stratified according to age.
The peak ages for both diabetic and non-diabetic patients
were in the seventh decade. A higher number of diabetes-
related amputations was observed in all age groups
except those under 30 years, where non-diabetes-related
amputations predominated (p = 0.006).

One hundred and forty-eight of the 843 patients with
amputations (17.6%) were referred for physiotherapy (108

diabetics and 40 non-diabetics). Only 91 of these patients
attended and, among those that did attend, 54 patients
presented for < 10 physiotherapy sessions (41 diabetic;
13 non-diabetic), 30 attended 11-20 sessions (24 diabetic;
six non-diabetic), and seven attended > 20 sessions (four
diabetic; three non-diabetic). Sixty-nine diabetic amputees
and 22 non-diabetic amputees attended physiotherapy
(Table II). The majority of the patients (95.6%) who attended
physiotherapy were mobile with either a walking frame or
crutches. There was no significant difference in mobility
outcomes between diabetic and non-diabetic patients
(p =0.055).

Discussion

This study has identified several findings on patients pre-
senting with LEA. There was a male preponderance, and
diabetic patients were only slightly older than non-diabetic
patients. In the international literature, LEA incidence is
gender-related, with higher rates in males,'> which is similar
to the findings in our study. This is in contrast to a recent
South African study which showed a female preponderance
among lower extremity amputees.'® The incidence of
LEA increases with age.”” In the current study, diabetic
and non-diabetic patients presented with amputations at a
younger age (median 61 years) compared to the 67 years
reported in a Canadian study by Kayssi et al.!” In the recent
South African study by Mtshali et al., patients with LEAs
presented at a mean age of 60.95 years,!® thus suggesting
that South African amputees tend to be younger than in the
international literature. Data from other LMICs reported
age at presentation ranging between 48 and 69 years for all
amputations.”'®!° This has important implications related

Table II: Mobility outcome in 91 patients who attended physiotherapy

Diabetic patients

Non-diabetic patients

Mobility according to level of amputation n (%) n (%) Total
AKA

Total 11 4 15
Crutches 3 (27.3%) 4 (100%) 7 (46.7%)
Walking frame 7 (63.6%) 0 7 (46.7%)
Wheelchair 1 (9.1%) 0 1 (6.7%)
BKA

Total 42 13 55
Crutches 11 (26.2%) 6 (46.2%) 17 (30.9%)
Crutches and prosthesis 2 (4.8%) 3 (23.1%) 5(9.1%)
Walking frame 27 (64.3%) 4 (30.8%) 31 (56.4%)
Wheelchair 2 (4.8%) 0 2 (3.6%)
TMA

Total 4 1 5
Crutches 2 (50%) 1 (100%) 3 (60%)
Crutches and prosthesis 1 (25%) 0 1 (20%)
Walking frame 1 (25%) 0 1 (20%)
Toes

Total 12 4 16
Crutches 2 (16.7%) 0 2 (12.5%)
Crutches and prosthesis 1 (8.3%) 0 1 (6.3%)
Walking frame 8 (66.7%) 4 (100%) 12 (75%)
Wheelchair 1 (8.3%) 0 1 (6.3%)
Grand total 69 22 91

* 87/91 were mobile with crutches, prosthesis or walking frame; 7/91 were fitted with a prosthesis
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to socioeconomic burden because of the early presentation
of disability in the person’s life. Variation in the causes of
amputations may be explained by multiple background
factors such as surgical decision-making, differential health
delivery systems and general healthcare infrastructure.*2
Other patient-related factors include differences in disease
burden and comorbidities, socioeconomic status, and other
economic factors.*?* Major amputations are more frequent
in countries with lower GDP per capita and healthcare
expenditures, with several studies from the African setting
reporting amputations for trauma as the main indication. #1520

More than two-thirds of the amputations were attributed
to diabetes. The increasing etiological role of diabetes
leading to amputations was seen throughout the five years
of the study. International studies have shown similar trends
with diabetes-related amputations predominating over non-
diabetic amputations.”®!”!° The majority of diabetic-related
amputations are preceded by foot ulcers which act as a portal
for infection leading to sepsis or gangrene that may require
amputation.??? This is further compounded in diabetics by
peripheral vasculopathy and neuropathy which also con-
tribute to the risk of amputation. There is geographical
variation in amputation rates worldwide.*?*?* Trauma is the
predominant cause in India, parts of the United States and
parts of Africa.?0?* Several studies have highlighted DM as
an important cause of amputations.®!”!° Indeed, a previous
local study!® also showed a higher proportion of diabetes-
related amputations below the knee, although the figure was
lower than in the present study (53% vs 68%).

More males than females underwent LEAs in this series.
This is consistent with global literature, which reports a
male preponderance.”'®?* The laterality of LEAs has drawn
conflicting results in the literature. There were more left-sided
amputations in this series. Other studies have demonstrated a
preponderance of right-sided amputations.'®!%25> Coxon and
Gallen postulated that the laterality of amputations could be
due to limb dominance. Right or left footedness governs the
limb used most often for initiating or ending movement.?
Hence, the dominant limb may be exposed to more shearing
or mechanical trauma, predisposing it to more stresses and
resultant injury.?>2

There is variability in the prevalence of amputation
levels in the lower extremity among different studies.
BKAs predominated in this series, an observation made by
other local?! and international studies.'”'$2* Other studies,
however, have shown a predominance of AKAs.”! The
most likely explanation for this in the present series is that
patients tend to present to the hospital with foot sepsis before
it extends proximally, thus reducing the risk that an AKA will
be required. Furthermore, surgeons tend to amputate distally
to enhance functional activity which inadvertently leads to
other higher amputations, if the pathological process is not
halted by the first amputation.?* The higher frequency of
multiple amputations per patient among diabetic amputees
in this series supports this theory.

One of the main goals of rehabilitation for amputees is
to gain optimal physical freedom, which necessitates a
multidisciplinary team (MDT) approach, including phys-
iotherapists, surgeons, orthotists, podiatrists, social workers,
psychologists, and nurses specialising in amputation care.'’
Whereas a dedicated multidisciplinary amputation clinic is
ideal to provide the optimal management and rehabilitation
of amputees, unfortunately, no such clinic exists at this
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institution except for a combined physiotherapy/prosthetist
clinic that takes place twice a month. In the current study,
only 17.6% of patients were referred to physiotherapy
following amputation. As with the previous local study!'
from the same institution, the referral to physiotherapy
remains very low. Further, of the small number of amputees
referred to physiotherapy, 38.5% were non-compliant
with the referral to physiotherapy and did not keep their
appointments. Other barriers to proper amputee rehabil-
itation in the African context include poor healthcare-
seeking behaviour of the community dwellers, patronage of
traditional health professionals, and poor referral practices
by the health workers, as well as perceptual and financial
obstacles to physiotherapy attendance.?’?® For these
reasons, there is a lack of awareness amongst amputees
and healthcare workers about the benefits of physiotherapy
and/or barriers to meaningful integration of physiotherapy
into their management at this facility and in other African
settings.

Evidence suggests that the development of MDTs is one
way to enhance the level of care by improving commu-
nication between referring clinicians, leading to a better
interdisciplinary rehabilitation pathway.?> We would like to
strongly emphasise to the authorities that the introduction of
MDTs for the management and rehabilitation of amputees
is crucial at Addington Hospital and the Durban metropolis
where inter-hospital referral logistics and provision of
awareness programmes to amputees could be integrated
into care pathways to provide a more holistic amputee
rehabilitation programme.

Despite the small number of patients (91) referred to
physiotherapy, 87 were mobile by the end of their rehabil-
itation visits with at least an assistive device (95.6%), which
compares favourably to the 85% noted in our previous study. !
Notably, only 8% were fitted with a prosthesis following
LEA compared to 70-92% reported in the international
literature.’*® Again, since the numbers of patients referred
to and attending physiotherapy were minimal, the results
cannot be generalisable to all patients with amputations in
our setting.

A study by Cox et al. reported that patients with BKAs
demonstrated higher functional independence post-
rehabilitation than AKAs.3! In the present study, patients
with BKAs and AKAs were mobile with either crutches
and prosthesis or walking frames and were almost similar
at 96% and 93%, respectively. It is gratifying to note that
only a small number (n = 4) of patients who underwent
different levels of amputations were wheelchair users. In
this study, we did not record the symptom of phantom limb
pain that occurs to some degree in 50-80% of all amputees.
This complication adds challenges to the success of physical
rehabilitation and one that needs to be factored into quality
improvement studies going forward.303!

We share Brown and Attinger’s view that when coun-
selling patients regarding limb salvage and amputation,
their functional needs, goals, and the condition of their
extremity should be considered, and that the goal should be
to maximise their quality of life.’? Since LEA results in a
profound change in a patient’s life, one of the main objectives
contributing to enhanced quality of life is social reintegration
and systemic social support.** Social integration is defined
as an objective state relating to the number of contacts and
interactions between persons and their wider social network.



Systemic social support is the support provided by society
to patients with impairment and handicap.** Thus, low levels
of social integration are associated with negative health
outcomes.* Poor participation in a rehabilitation programme
designed for amputee reintegration into the socioeconomic
environment presents significant challenges to the amputee
functioning optimally and independently in the social and
economic domains. This is specifically relevant in our setting
since the majority of our patients already have challenging
socioeconomic circumstances.

Conclusion

Despite the retrospective nature of this study and the lack
of some key data points, this study at a single regional
hospital does provide a valuable five-year window of in-
sight. The majority of amputations were related to diabetic
foot disorders. These individuals have more minor foot
amputations and multiple amputations than non-diabetics.
We have also shown glaring deficiencies in the system.
These are poor referrals to physiotherapy services and poor
adherence to the rehabilitation programme which functions
well for those who attend.

These factors represent a system failure and require
further analysis to plan for quality improvement. We believe
that the first step, essential to improve patient outcomes,
should be the introduction of a specialist MDT for amputees
at Addington Hospital. Further interventions to improve DM
management and foot care in the community and define care
pathways should be explored.
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