Original Article
http://mjiri.ijums.ac.ir

Medical Journal of the Islamic Republic of Iran (MJIRI)

'.) Med J Islam Repub Iran. 2023 (7 Mar);37.18. https://doi.org/10.47176/mjiri.37.18

Check for
updates

Epidemiology and Outcome of Nontraumatic Lower Limb Amputations

Muhammad Saaiq'*

Received: 9 Aug 2021 Published: 7 Mar 2023

Abstract

Background: In order to create a solid evidence base for the development of improved management methods, this study was
performed to describe the epidemiology and outcome of nontraumatic lower limb amputations (LLAs).

Methods: This descriptive case series was conducted over a period of 4 years. It included all patients of both sexes and all ages who
underwent LLAs for nontraumatic indications.

Results: There were a total of 217 patients with 136 (62.67%) men and 81(37.32%) women. The age range was 7 to 71 years, with a
mean of 54.25 + 11.49 years. The most common indication for amputation (41.47%) was diabetic foot gangrene. The most common
level of amputation (48.29%) was below knee amputation.

Conclusion: Patients with diabetic foot gangrene, malignant tumors, and chronic neuropathic ulcers with osteomyelitis constituted
the bulk of the amputees. Diabetes mellitus, obesity, and hypertension were the commonest comorbidities identified among them.
Public awareness and education would ensure prompt and early health seeking at the appropriate time and help to prevent the need for
major amputations in many instances. The amputees' improved reintegration into society and ability to become contributing members
of society would be ensured by the provision of vigorous rehabilitation.
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Introduction

Nontraumatic lower limb amputation (LLA) is a serious
surgical undertaking that carries formidable functional
impairments and lifelong psychosocial repercussions for
the amputees as well as their families. Although chosen as
a last surgical resort, it is often indicated either as a life-
saving procedure or as a quality-of-life improving method
for a potentially unreconstructable or functionally debili-
tating or deadly lower limb. LLA is considered a major
procedure when it is performed through or above the level
of the ankle. It is termed a minor procedure when it is
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performed below the level of the ankle. Trauma, electric
burns, frostbites, peripheral vascular disease, diabetes
mellitus (DM), malignancy, congenital limb anomalies,
and chronic neuropathic ulcers with refractory osteomyeli-
tis are among the leading indications for LLAs (1-3).

In the developed world, owing to modernized health
care systems and well-rooted preventive programs, the
rates of nontraumatic LLAs are consistently declining and
the indications are shrinking; however, the developing
nations continue to be plagued by the growing menace of

1What is “already known” in this topic:

* In developed countries, the rates of nontraumatic lower limb
amputations (LLAs) are consistently declining because of their
well-established preventive programs and modernized
healthcare systems.

— What this article adds:

* The developing nations are faced with the continuing plague
of LLAs.

* Patients with diabetes mellitus have a greater likelihood of
complications and mortalities. The health care team should
anticipate and circumvent these issues.
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LLAs (4, 5).

The goal of this study was to gather data on the preva-
lence and prognosis of nontraumatic LLAs at our institu-
tion in order to develop an actionable evidence foundation
that would help our patients' future outcomes.

Methods

This descriptive case series was conducted over a period
of 4 years from January 2017 to December 2020. In-
formed consent was taken from the patients. The study
was performed at the National Institute of Rehabilitation
Medicine, Islamabad, Pakistan. The study followed the
ethical protocols as per Helsinki’s Declaration-2013 revi-
sion. The anonymity of the participants was guaranteed.
The design of descriptive case series was chosen as the
study intended to describe the current status of nontrau-
matic LLAs in our population and provide systematic in-
formation about the issue under scrutiny.

The study included all patients of both sexes and all ag-
es who underwent LLAs for nontraumatic indications.
Patients in whom LLAs were performed for acute trau-
matic indications and those unwilling to participate in the
study were excluded.

The primary diagnosis was established with history,
clinical examination, and ancillary investigations. Vascu-
lar evaluation with duplex ultrasonography, computed
tomography angiography, or magnetic resonance angi-
ography was performed before undertaking amputations in
patients with DM and peripheral arterial disease (PAD).
The data collected included the demographic and clinical
profile of the patients, frequency distribution of the indica-
tions for nontraumatic LLAs, the level of amputations, the
side affected, associated comorbidities, postoperative
complications, length of hospital stay (LOS) among hospi-
talized patients, the need for revision surgery in the form
of higher level reamputations, and mortality within 1-
month after amputation.

All patients undergoing major amputations were admit-
ted indoors, whereas the majority of those undergoing
minor amputations were managed on daily care basis.
Standard management was instituted for treating the asso-
ciated conditions such as local/systemic infection, DM,
PAD, or any other specific clinical condition. Prophylactic
injectable antibiotics were administered before undertak-
ing amputations. Tourniquet control was routinely em-
ployed for undertaking the amputations in a controlled
fashion except in the cases of DM, PAD, and hip disartic-
ulations.

Among adult patients who had attained skeletal maturi-
ty, the below knee amputation (BKA) was performed at a
level to leave behind 12-17 cm of the tibial stump, meas-
uring the length from the tibial tuberosity. In unfavorable
circumstances, the length of the tibial stump was ensured
to be no <8 cm (Figure 1, A-C). AKA was performed at a
level to leave behind 25-30 cm of the femoral stump, tak-
ing the greater trochanter as the measuring landmark. Al-
so, care was taken to resect at least 12 c¢cm of the distal
femur to provide space for a knee mechanism in the future
prosthesis to be subsequently employed for rehabilitation
(Figure 2, A-C). In the case of children, it was made a
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Figure 1 A-C. Below Knee Amputation (BKA). A: Schematic dia-
gram. The BKA is performed at a level to obtain an ideal residual
tibial length of 12-17 cm, measuring from the tibial tuberosity. Out-
lined in red color are the levels of divisions of the tibia and fibula. A
long posterior musculocutaneous flap is shown in red color with
hatched outline. The anterior skin incision is oriented transversely
almost at the level of the intended tibial division. The fibula is divid-
ed 5 cm proximal to tibial resection level so that the subsequent axial
load of the body is borne by the tibial stump. B: Characteristic im-
mediate postoperative appearance of the BKA stump. C: Same pa-
tient as in B, showing stump appearance after removal of sutures.

priority to preserve the physis as much as possible, allow-
ing for the growth of bones throughout the next growing
years. At the outset of surgery, the musculocutaneous
flaps were marked to achieve tension-free stump closure
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Figure 2 A-C. Above Knee Amputation (AKA). A: Schematic dia-
gram. The AKA is performed at a level to obtain an ideal residual
femoral length of 25-30 cm femur, measuring from the greater tro-
chanter. A long anterior musculocutaneous flap and a shorter poste-
rior flap are shown in red color. B: Immediate postoperative appear-
ance of the AKA stump. C: Same patient as in B, showing stump
appearance after removal of sutures

as well as ensure an appropriate stump shape for pros-
thesis fitting. These flaps were designed long enough to
resurface the stump. In the case of BKA, a long posterior
musculocutaneous flap was designed, whereas the anterior
incision was oriented transverse at the level of the intend-
ed bone division. The fibula was divided 5 cm proximal to

Figure 3. Gigli saw employed for dividing the bones

the tibial resection level so that the subsequent axial load
could be borne by the tibial stump. The sharp margins of
the bones were made well-rounded using bone nibblers
and files. Drill holes were made in the tibia and prolene
2/0 was employed to perform myodesis of the deeper
muscles to the bone. The superficial muscles were re-
paired together using Vieryl as myoplasty to further
strengthen the stump. In the case of AKA, a longer anteri-
or musculocutaneous flap was designed. The sciatic and
femoral nerves were cut as high as possible so that they
retracted and buried within the muscle mass to prevent the
subsequent formation of painful neuromas at the stump.
The artery was doubly ligated to prevent postoperative
hemorrhage. For constructing the stump, the adductor
muscles were myodesed to the femur, and myoplasty of
the quadriceps was performed with the hamstrings and the
adductors already anchored to the femur. The bone divi-
sions were performed with a disposable Gigli saw of 50
cm in length (Figure 3). The Gigli saw helped to divide
the bone in a more controlled fashion without causing soft
tissue trauma at the time of bone division. In case of knee
disarticulation, a long anterior flap was designed for cov-
ering the stump. The patella was left attached to the skin
flap and patellar tendon. The latter was attached to the
hamstring muscles and cruciate ligaments (Figure 4, A
and B). For hip disarticulation, anterior racquet design
incision was employed. The handle of the incision was
oriented anteriorly along the line of the femoral vessels.
The medial flap was kept longer so that the final scar fell
away from the perineum. At the beginning, the major ves-
sels were ligated and divided. The anterior muscles were
divided in line of incision and joint open from the front.
Division of the muscles attached to the bone was contin-
ued. The sciatic nerve was divided high enough to ensure
its retraction away from the stump. Disarticulation was
completed by dividing the capsule and remaining muscle
attachments. The flaps were trimmed to achieve adequate
closure (Figure 5, A and B).

In case of ray amputations, an incision was made longi-
tudinally on the dorsum of the foot in line with the in-
volved metatarsal. At the metatarsophalangeal joint
(MTPJ), the incision was extended along the plantar as-
pect in a curvilinear fashion around the joint. Amputation
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Figure 4 A-B. Knee disarticulation. A: Intra-operative appearance.
B: Postoperative appearance of the stump. The long anterior flap
included the patella and its tendon which helped with the myoplas-
ty of the hamstrings and quadriceps muscles as well as gave better
contour to the stump.

of the affected toe in continuation with the distal half of
the metatarsal bone was performed. Direct closure of the
wounds was undertaken. In case of MTPJ disarticulation,
a longer plantar flap was designed and the incision was
continued at the level of the MTPJ on the dorsal aspect. In
case of transmetatarsal amputations, a longer plantar flap
and shorter dorsal flap was designed. Musculofascial
flaps—including the tendons and muscles—were elevated
and the metatarsal bones resected from dorsal to plantar
direction (6, 7).

Where the amputation stump was infected, only deeper
layers were closed and the skin and subcutaneous layers
were left open. Vacuum assisted closure (VAC) was em-
ployed to obtain healthy granulating wound, which was
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Figure 5 A-B. Hip disarticulation. A: Schematic diagram. The char-
acteristic racquet shaped incision is demonstrated in red color. The
handle of the racquet is oriented anteriorly along the line of the
femoral vessels which are controlled and ligated at the outset of the
procedure. The medial flap is kept longer so that the final scar falls
away from the perineum. The dotted line shows the extension of
incisions on the posterior aspect of the thigh. B: Immediate postop-
erative appearance of the stump of a hip disarticulation. The long
medial flap helps to keep the suture line away from perineum and
hence avoid its contamination from the urine and stool. The genitals
are camouflaged with the white color circle.

later closed using the delayed primary closure technique
(8). The Redivac suction drain was employed in the pa-
tients who underwent hip disarticulation.

Bulky absorbent dressings were applied and limb eleva-
tion ensured in the immediate postoperative phase. The
first change of the dressing was performed 5 days after
surgery. Removal of stitches was performed at days 10 to
14 after surgery. Prosthesis management was initiated at
6-] weeks postoperatively. Stump rehabilitation with mas-
sages and muscle contraction exercises were started and
attention was paid to prevent joint contractures. Patients
who had such issues as neuromuscular disorders and body
balance were left without prosthesis. One-year follow up
was done.

The data were subjected to statistical analysis
using IBM-SPSS for Windows Version 21. Numerical
data, such as age were expressed as mean + standard devi-
ation. Categorical data such as sex and the side affected
were expressed as frequencies and percentages. The pa-
tients were stratified into DM group and non-DM group to
carry out subgroup analysis of the outcome measures. The
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percentages of different variables were compared by em-
ploying the fisher exact test and P < 0.05 was considered
statistically significant.

Results

There was a total of 217 patients, with 136 (62.67%)
men and 81(37.32%) women. The age of patients ranged
from 7 years to 71 years, with a mean age of 54.25 +
11.49 years.

The indications for amputations are summarized in Fig-
ure 6. Various comorbidities observed among the patients
included DM (n = 90; 41.47%), obesity (n = 55; 25.34%),
hypertension (n = 45; 20.73%), ischemic heart disease (n
= 17; 7.83%), smoking (n = 13; 5.99%) and Buerger dis-
ease (n =3; 1.38%).

Failed llizarove correction of deformities | 1
Addicts with deadly limbs [l| 3
Peripheral arterial disease [ ©

Congenital foot deformities [N 14

Revision for previous dyfuntional amputations | NNRNRRDEEEEN 27

The side of involvement was the right side (n = 129;
55.12%) followed by the left side (n = 78; 33.33%) and
bilateral involvement among 27 (11.53%) patients. Also,
162 (74.65%) patients were admitted, whereas 55
(25.34%) were managed on day care basis.

Various amputations performed among the patients are
indicated in Figure 7. Secondary procedures performed
included delayed primary closure of the superficial wound
layers (n = 21; 9.97%), use of VAC (n = 15; 6.41%), and
reamputation at a higher level (BKA) (n=17; 7.83%).

The share of complications included wound infection/
wound breakdown (n = 27; 11.53%), stump edema (n =
14; 5.98%), Phantom limb pain (n = 9; 3.84%), bursa for-
mation at the stump (n = 4; 1.70%), knee joint contracture
(n=1; 0.42%), and osseous overgrowth (n = 1; 0.42%).

Chronic neuropathic ulcers withosteomyelitis [ N REIEEE 32

Malignant bone & soft tissue tumours [ NG 3o

Diabetic Foot Gangrene | . 50

0 10 20 30 40 50 60 70 80 90 100

Figure 6. Various indications for amputations among the included patients (n=217)

Trans-metatarsal Amputations ] 2
Hip Disarticulations

Knee Disarticulations

MTPJ Disarticulations

Above Knee Amputations

Ray Amputations

Below Knee Amputations

Figure 7. The various amputations performed among the patients (n=234)

http://mjiri.iums.ac.ir
Med J Islam Repub Iran. 2023 (7 Mar); 37:18.




The Menace of Nontraumatic Lower Limb Amputations

Table 1. Presentation and outcome data of the included patients (n =217)

Characteristic

Number of Patients (%)

Age

Mean age was 54.25+11.49 with a range of 7-71 years.
Gender:

Female

Male

Indications for amputations:

Diabetic foot gangrene

Malignant bone/ soft tissue tumors

Chronic neuropathic ulcers with osteomyelitis
Revision for previously performed dysfunctional amputations
Congenital foot deformities

PAD

Addicts with chronically infected deadly lower limbs
Failed Ilizarove correction of deformed ankle
Comorbidities and Associated conditions:
Diabetes mellitus

Obesity

Hypertension

Ischemic heart disease

Smoking

Buerger’s disease

Side affected:

Right

Left

Bilateral

Hospitalization:

Indoor admission

Day care basis Management

Type/ Level of amputation:

BKA

Ray amputations

AKA

MTPJ-disarticulation

Knee disarticulation

Hip disarticulation

Trans-metatarsal amputations

Secondary procedures:

Delayed primary closure

VAC

Revision as BKA

Postoperative complications observed:
Wound infection/ wound breakdown

Stump edema

Phantom limb pain

Bursa formation at the stump

Knee joint contracture

Osseous overgrowth

Outcomes:

Length of hospital stay (LOS)

Mortalities

136 (62.67%)
81 (37.32%)

90 (41.47%)
39 (17.97%)
34 (15.66%)
27 (12.44%)
14 (6.45%)
9 (4.14%)
3 (1.38%)
1(0.46%)

90 (41.47%)
55 (25.34%)
45 (20.73%)
17 (7.83%)
13 (5.99%)
3 (1.38%)

129 (55.12%)
78 (33.33%)
27 (11.53%)

162 (74.65%)
55 (25.34%)

113 (48.29%)
53 (22.64%)
25 (10.68%)
21 (8.67%)

15 (6.41%)
5(2.13%)
2 (0.85%)

21 (9.97%)
15 (6.41%)
17 (7.83%)

27 (11.53%)
14 (5.98%)
9 (3.84%)
4 (1.70%)
1 (0.42%)
1(0.42%)

Mean 9.7244.50 (range 7-28) days
9(4.68%)

The LOS among hospitalized patients (n = 162) ranged
from 7 to 28 days, with a mean of 9.72 + 4.50 days. The
hospitalized patients' death rate was 4.68% and there were
9 fatalities among them, all of whom had uncontrolled
diabetes when they were admitted. Table | summarizes
the presentation and outcome data of the included patients.

Table 2 shows the comparison of outcome measures be-
tween the patients of the DM group and non-DM group.
The post hoc power analysis for the study data showed the
power to be 70% (Table 2).

Discussion

Our institute deals with the rehabilitation of disabled pa-
tients as well as the surgical candidates for various ampu-
tations. These patients are referred from across the coun-
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try. The present prospective study is the first of its kind
that aimed to establish the demographic and clinical pro-
file of nontraumatic LLAs managed at our institute.

In this study, over half of the study participants were
constituted by patients aged 50 to 63 years. Several pub-
lished studies have reported variable age group involve-
ment among the amputees of nontraumatic LLAs. For
instance, Kayssi et al from Canada reported a mean age of
67 £ 13 years (1).

In this study, men underwent amputations at a higher
rate compared with women. Male sex has been reported to
be an independent risk factor for LLAs, particularly
among patients with DM and peripheral vascular disease.
Hormonal variables and men's height have been implicat-
ed in the cause of the main male ailment, albeit the exact
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Table 2. Comparison of outcomes between the diabetes mellitus group and non-diabetes Mellitus group (n=217)

Outcome Measures DM group Non-DM group P-value
n=90 n=127
Complications encountered:
Wound infection/ breakdown 21(23.33%) 6(4.72%) <0.001*
Stump edema 5(3.93%) 9(7.08%) 0.782
Phantom limb pain 4(4.44%) 5(5.55%) 1
Bursa formation at the stump 1(1.11%) 3(2.36%) 0.643
Knee joint contracture 0(%) 1(0.42%) 1
Osseous overgrowth 0(%) 1(0.42%) 1
Need for additional interventions:
Delayed primary closure 15(16.66%) 6(4.72%) <0.004*
VAC 7(7.77%) 8(6.29%) 0.787
Revision as BKA 17(18.88%) 0(%) <0.001*
Mortalities observed:
9(4.68%) 0(0%) <0.001*

<0.05* Significant P-value
>0.05 Insignificant P-value

cause is still unknown (1, 9-11).

In the present study, 41.47% of the patients needing
LLAs presented with complications of uncontrolled or
poorly controlled DM. Uncontrolled DM constitutes one
of the leading causes of nontraumatic LLAs worldwide.
Globally, the share of diabetic complications contributing
to LLAs ranges between 25% to 90%. The risk of LLAs
among DM patients is 10 times greater than those without
DM. Patients with DM may develop local foot infection,
chronic trophic ulcers, osteomyelitis and systemic sepsis
that ultimately culminate in a variety of minor and major
amputations (12-14).

In this study, reamputation at a higher level (BKA) was
observed among 17 patients. Liu et al recently published a
systematic review and meta-analysis on the risk of ream-
putations among the diabetic patients. They found an
overall reamputation rate of 19% within 1 year, whereas
this rate was 37.1% at 5 years after the first amputation.
They observed that the reamputation rates and trends have
remained consistent over the last 2 decades (15). The level
of initial amputation is primarily based on the vascular
status and sepsis free tissue planes of the limb. However,
owing to the poor vascularity and advancing infection, the
need for revision or reamputation at a higher anatomic
level may arise in a certain percentage of the diabetic pa-
tients. Therefore, the initial counselling of these patients
should include clear explanation of the possible need for
such secondary procedures.

In developed countries, commendable success has been
achieved in declining the rates of LLAs among DM pa-
tients owing to a host of interventions. Strong public
awareness campaigns aimed at primary prevention, im-
proved glycemic control in patients who have been diag-
nosed, multidisciplinary foot care clinics, and improved
management of the associated modifiable risk factors like
high blood pressure and abnormal lipid profiles among
DM patients are a few examples. With high-quality outpa-
tient management of DM and more frequent medical and
surgical revascularizations, limb salvage rates are reported
to be increased and the postamputation readmission rates
are reduced (14, 16, 17). The developing nations like ours
should learn from the experiences of developed countries

to reduce the incidence of DM-related amputations.

In the present study, 4.14% of the LLAs were per-
formed for complications of PAD. Kayssi et al from Can-
ada reported 6% share of PAD in their series of LLAs,
however, in the United States PAD is reported to be the
leading indication for LLA. The published literature has
highlighted the fact that 50% of the patients with PAD
have DM, whereas the remaining 50% are nondiabetics.
Many unavoidable reasons for performing amputations on
patients with PAD have been mentioned in the published
studies; for instance, stubborn instances of soft tissue in-
fections with or without an underlying osteomyelitis. Ad-
ditionally, relentless disease with progressive soft tissue
necrosis and persistent ischemic pain that fails to respond
to conservative therapies constitutes indications for such
amputations. Among the patients with PAD, a variety of
nonsurgical interventions, such as the use of statins, are
initially instituted to avoid amputations (1, 6, 18, 19).

In the current study, 15.66% of LLAs were done for
lower limb amputations due to osteomyelitis caused by
chronic neuropathic ulcers. These patients presented with
various neuroparalytic disorders such as spina bifida/
myelomeningocele (MMC), post-poliomyelitis paralysis,
and paraplegic of different etiologies. There is scarcity of
published literature regarding amputations among such
patients. Roach et al from the United States retrospective-
ly reviewed 84 adult individuals with MMC and analyzed
the social, cognitive, and physical disabilities they en-
countered. Of them, 54% developed pressure sores that
necessitated four major LLAs. These included a hemipel-
vectomy (n = 1), hip disarticulation (n = 1), Symes ampu-
tation (n = 1), and 3 ray resections (20).

In the present study, 6.45% of the patients needing
LLAs presented with congenital lower limb deformities,
deficiencies, or malformations; for instance, long neglect-
ed cases of hemimelia, constriction ring syndrome with
deadly limb, and neglected congenital talipes equino var-
us. The LLAs are indicated among cases of congenitally
deficient lower limbs in order to restore function with use
of appropriate prostheses. Such deficiencies are anatomi-
cally classified as longitudinal deficiencies (ie, hemimeli-
as), transverse deficiencies (ie, absent part in a transverse
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fashion), or intercalary deficiencies (ie, absent intervening
segment of the lower limb). There could be tibial or fibu-
lar deficiencies. These situations are evaluated on an in-
dividual basis and initially an attempt is made to make
them functional without amputations; for instance, with
orthotic management or limb reconstruction. When these
steps are ineffective, amputation is scheduled at a level
that will improve the amputee's functional status com-
pared to his current physical impairment (6, 21).

In the present study, BKA constituted the most frequent
level of amputation, accounting for 48.29% of the LLAs
performed. Johannesson et al also reported transtibial
(74%) amputations as the commonest in their series.
Kayssi et al similarly reported BKA (61%) as the com-
monest, followed by AKA in 22%, and a foot amputation
in 14% of reamputation patients (1, 22).

The level of amputation has significant bearing on the
energy expenditure of ambulation (EEA). As a rule of
thumb, the higher the level of a LLAs, the greater the
EEA. The amount of energy and oxygen used when walk-
ing will increase with the degree of amputation. Also, the
walking speed will reduce accordingly with the higher
level of amputation. In case of BKA, the extra energy
(above baseline) consumed for walking with a short tran-
stibial amputation, average transtibial amputation, and
long transtibial amputation is 40%, 25%, and 10%, respec-
tively. In case of AKA, there is 50% to 65% greater ener-
gy consumption than the baseline (6, 23).

In the present study, phantom limb pain was observed
among 3.84% of patients. On average, it resolved over a
period of 6 months with the use of various treatment mo-
dalities, including nonsteroidal anti-inflammatory drugs,
amitriptyline, stump massage, transcutaneous nerve stimu-
lation, and encouraging the patients to regularly wear the
prosthesis. Our observations conform to several published
studies (24).

In the present study, 9 patients were younger than 16
years. Krajbich I has summarized the principles for am-
putations among children as follows: (1) preserve the limb
length as much as possible; (2) preserve important growth
plates; (3) perform disarticulation rather than transosseous
amputations whenever possible; (4) preserve the knee
joint whenever possible; (5) stabilize and normalize the
proximal portion of the limb; and (6) be prepared to deal
with issues in addition to limb deficiency in children with
other clinically important conditions (25).

LLAs among children pose special challenges in the
form of osseous overgrowth, which can lead to skin perfo-
ration, pressure ulcers, and difficulty with prosthesis fit-
ting. Consequently, numerous surgical revisions may be
required to address such issues from time to time (26).

Hospital mortality was found to be 4.68% in the current
study. Between 4% and 22% of LLA patients die within
the first year after surgery (27).

Strengths and limitations

The current study has certain strengths as well as some
limitations. The first strength is that it is focused on the
descriptive epidemiology of nontraumatic LLAs in clini-
cal setting. Second, it provides valuable information by
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comparing the demographic and clinical characteristics of
diabetics and nondiabetic patients presenting for amputa-
tions. One limitation of the study is that it does not seek
to demonstrate a relationship between the results of pre-
operative imaging and the level of amputations that the
patients ultimately received. The author would suggest a
future well- designed study to address this research gap.
This would be useful in establishing the predictive role of
preoperative imaging studies among diabetic patients in
predicting the final level of amputation.

Conclusion

Patients with diabetic foot gangrene, malignant tumors,
and chronic neuropathic ulcers with osteomyelitis consti-
tuted the bulk of the amputees. DM, obesity, and hyper-
tension were the commonest comorbidities identified
among them. Public awareness and education would en-
sure prompt and early health seeking at the appropriate
time and help to prevent the need for major amputations in
many instances. Provision of robust rehabilitation to the
amputees would help to ensure their better reintegration in
the society, rendering them productive members of the
society.
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