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Abstract

Background: Surgical amputation has come to stay as a means of eliminating life-threatening disease conditions in a part of the
limb and constitutes significant health burden to both the healthcare givers and users. However, its acceptance and rate vary
from one part of the world to another. The aim of this study was to evaluate the pattern of limb amputations carried out at the
operating theatre of the Rivers State University Teaching Hospital from January 2017 to December 2022.

Materials and Methods: A retrospective observational study at the orthopaedic theatre of a tertiary hospital using registers to
extract data on limb amputations carried out over a 6-year period.

Results: The results of surgical limb amputation carried out over a six-year study period revealed that most of the patients
(n=172, 90.5%) were within 40 to 79 years of age (mean age was ....), and the male to female ratio was 1.07: 1. Diabetic foot
gangrene was the most common (n=152, 67.25%) indication for limb amputation, followed by trauma (n=33, 14.6%), and the
most common type of amputation performed was below-knee amputation (h=122, 53.98%), followed by above knee amputation
(n=49, 21.67%).

Conclusion: Diabetic foot gangrene was the most common indication for surgical limb amputation, and a relatively higher age

of between 40 to 79 years of age was found among the amputees.
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1. Introduction

Surgical amputation has come to stay as a means of eliminating life-threatening disease conditions in a part of the limb and
constitutes significant health burden to both the healthcare givers and users [1,2]. However, its acceptance and rate vary from
one part of the world to another. The amputation rate in England was reported to be 5.1 per 100,000 population [3], 22.9 per
100,000 (average age-adjusted) in Canada [4], 2.8 per 100 000 per year in Madrid, Spain [5], and 1.6 per 100,000 in Nigeria
[6,7]. Inthe United States a decrease in lower extremity amputation rate of 7,258 per 100,000 to 5,790 per 100,000 was observed
from year 2000 to 2008 [8]. A report from Sri Lanka reveals that most patients who had surgical amputation were in their 71"
and 8" decades of life, male to female ratio was 1.7:1, and diabetes mellitus was the most common indication followed by
peripheral vascular disease [9]. Similar experience is seen in the United States of America and England where chronic ischemia

among diabetics is the common reason for limb amputation [3,10].

The experience in Africa is a little different. Although the most common indication for lower limb amputation in South Africa
was diabetes mellitus (followed by atherosclerosis) as seen in a study reported in 2020 [11], trauma is reported to be the most
common followed by diabetic foot disease in Nigeria, Ghana, and Senegal [12-14]. Similar findings of trauma predominance
were reported in other Nigerian studies [15-17]. In Cote d’Ivoire, trauma also accounted for the burden of surgical limb

amputations [14].

However, some changing patterns have been reported [18-21]. The culture or belief system of a people is known to impact in
some way on their healthcare, partly accounting for some regional variations in healthcare indices [22,23]. Similar experiences
have been encountered and reported on acceptance and conduct of amputation in some settings [24,25]. This impact varies
from delay in seeking for the right medical care for medical conditions, to delay in accepting offer of limb amputation when
necessary, resulting in higher level of amputation or eventual loss of life for the unfortunate ones. Delay in accepting ablative

surgery was reported among diabetic patients with foot disease in Port Harcourt in a study conducted from 1999 to 2003 [26].

Surgical limb amputation is an often-unwelcome solution to a medical problem which most developed societies appear to easily
adapt to when necessary. This is rather not the case in our subregion where a combination of ignorance and traditional beliefs
deter even the enlightened patient from accepting the offer of therapeutic limb amputation. Disease pattern in different parts of
the world shape the commaon indications for amputation in the local areas of practice. Report of a study carried out in Port
Harcourt in a private setting some 19 years ago shows that trauma accounted for 70.5% of limb amputations with a 2.1:1 male
dominance, and below knee amputation was the commonest procedure performed [27]. There is need to ascertain this
observation in our environment to direct efforts towards prevention, especially as changing patterns have been reported in other
parts of Nigeria. This study therefore aims to evaluate the pattern of limb amputations carried out at the operating theatre of

the Rivers State University Teaching Hospital from January 2017 to December 2022.
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2. Materials and Methods
2.1 Study area

The study was conducted in Port Harcourt, the capital city of Rivers State, Nigeria.

2.2 Study sites

The orthopedic theatre of the Rivers State University Teaching Hospital was the study site.

2.3 Research design

A retrospective observational study.

2.4 Study population

All patients who underwent elective and emergency surgical amputations at the orthopedic theatre of the Rivers State University

Teaching Hospital from year 2017 to 2022 were the study population.

2.5 Sample size determination

Total population of patients was used for the study.

2.6 Study instrument

A proforma was developed to capture data from the operating theatre register of amputations carried out for emergency and

elective orthopaedic cases.

2.7 Study variables

Demographic characteristics of orthopaedic amputations, prevalent disease condition requiring amputations, and level of

amputations.

2.8 Data analysis

Data was entered in an Excel spread sheet, formed into tables, and expressed as percentages of mean + standard deviation.

2.9 Validity/Reliability of instrument

The study instrument was scrutinized by all authors before use.
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3. Results
The results of surgical limb amputation carried out over a six-year study period are presented.

TABLE 1 shows the age distribution of patients. Most of the patients (n=172, 90.5%) who had amputation were within 40 to

79 years of age. and the mean age was ....
TABLE 2 shows the sex distribution of patients who had amputation. The male to female ratio was 1.07: 1.

TABLE 3 shows the indications for limb amputation among the patients. Diabetic foot disease was the most common (n=152,

67.25%) indication for limb amputation, followed by trauma resulting from road traffic accident or gunshot (n=33, 14.6%).

The level of limb amputation (Type of Surgery) is shown in TABLE 4. The most common type of amputation performed was

below knee (trans-tibial) amputation (n=122, 53.98%), followed by above knee (trans-femoral) amputation (n=49, 21.67%).

TABLE 1. Demographic Data - Age Distribution (n=226).

S/N Age Range (Years) Total Percentage (%)
1 0-9 2 0.88
2 10-19 11 4.86
3 20-29 14 6.19
4 30-39 18 7.96
5 40 - 49 38 16.81
6 50 - 59 38 16.81
7 60 - 69 55 24.33
8 70-79 41 18.14
9 >80 9 3.98

Total 226 100
Mean Age:

TABLE 2. Demographic Data - Sex Distribution (n=226).

Sex Number Percentage (%0)
Male 117 51.76
Female 109 48.23
Total 226 100
Male to Female Ratio=1.07:1
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TABLE 3. Indications for Amputation (n=226).

SIN Pathologies Total Percentage (%)
1 Diabetic Foot 152 67.25
2 Trauma (Road Traffic Accident/Gunshot) 33 14.60
3 Infections (Sepsis) 20 8.84
4 Tumour (Malignancy) 11 4.86
5 Vascular Disease 7 3.10
6 Congenital (Polydactyly) 2 0.88
7 Others 1 0.44

Total 226 100
TABLE 4. Level of Limb Amputation / Type of Surgery (n=226).

SIN Level of Amputation Total Percentage (%0)
1 Phalanges (Finger) 13 5.75
2 Metacarpals - -

3 Carpal (Hand) - -

4 Below Elbow (Trans-radial) Amputation 3 1.37

5 Above Elbow (Trans-humeral) Amputation 8 3.54

6 Arm - -

7 Shoulder - -

8 Hip - -

9 Above Knee (Trans-femoral) Amputation 49 21.67

10 Trans Knee TKA 1 0.44

11 Below Knee (Trans-tibial) Amputation 122 53.98

12 Ankle - -

13 Tarsal (Foot) 11 4.85

14 Tarso-Metatarsal (Ray Amputation) 15 6.63

15 Metatarsal - -

16 Phalanges (Toe) 4 1.77
Total 226 100

4, Discussion

Trauma was often reported as the most common indication for limb amputation in most African countries including Nigeria
[12-17]. However, some changing patterns have been reported, that appear to be similar to what is observed in western countries
[18-21]. The findings of our study appear to be in the direction of changing patterns, as the majority (84.05%) of patients who

had limb amputations were within 30 and 79 years of age. Unlike an earlier Port Harcourt study where majority of the cases
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were between second and forth decades [27], and a similar study in Lagos Nigeria (reported in year 2009) where peak age was
among younger population [15], 76.09% of amputation cases in this study were between the 4™ and 7" decades. However, the
earlier Port Harcourt study was conducted among patients in private specialist center before the ban on use of commercial
motorcycles in the city and environs while our study was done in a public (government-administered) tertiary health facility
with variety of referrals from wider socio-economic strata within the society after the ban on commercial motorcycles in the
city. There were relatively more male than female patients (ratio 1.07: 1) who had limb amputations. Male preponderance

among the study population is however, a common finding in most studies [15,27].

Our study shows that diabetic foot gangrene was the most common indication (67.25%) for limb amputation, followed by
trauma - 14.6%. This also suggests a change in pattern, as an earlier study done in a private specialist health facility in Port
Harcourt in year 2003 [27], and another in Lagos Nigeria published in 2009 [15], had reported predominance of trauma as the
most common indication for extremity amputation. Another study carried out in south-western Nigeria also revealed higher

diabetic amputation occurrence [28]. This latter study was published in the year 2022.

Although, there are still some recent African reports where trauma dominated as reason for amputation [8], yet some other
recent African studies reported in favor of diabetes mellitus as the most common indication for limb amputation [29-31], higher
risk of trauma being the indication for amputation in patients younger than 65years was reported (in Togo), while diabetes
mellitus was a more prevalent indication in older age group [32]. Women in another report were involved in diabetes-related
amputations than males [33]. Our finding of diabetic foot gangrene as being the commonest indication for limb amputation is
similar to findings from studies in Sri Lanka [9], and the United States of America where complications of diabetes mellitus
predominate [10].

Below knee amputation was carried out among 53.98% of the patients, hence being the most commonly done amputation. This
was followed by above knee amputation carried out among 21.67% of patients in the study. Our finding differs from a similar
study done in Kano Nigeria where above knee amputation was more common [7]. Another study reported in 2004 in Jos Nigeria
also had above knee amputation as the commonest [17]. However, our study share similarity with the findings of a Makurdi
Nigeria research where changing patterns were reported with below knee amputation being common [18]. Similar findings
were seen in South-Eastern Nigeria [21], North-Western Nigeria [34], some other parts of Nigeria [35], and in some other
African reports [14,20,36]. Generally, the most common causes leading to amputation are diabetes mellitus, peripheral vascular
disease, neuropathy, and trauma. The foot and legs, among others, being farthest from the heart and therefore potentially likely
to have less blood flow in disease states, are the more common targets of likely complication from these disease conditions.

This may partly explain why below knee amputation is commoner in these patients.

5. Study Limitations

This is a single-center study with data (secondary) obtained retrospectively from hospital records. These may constitute
limitations of this study.
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6. Conclusion

The retrospective study of surgical limb amputation carried out over a six-year study period shows a change in pattern of age
distribution and the most common reason for amputations. Diabetic foot gangrene was the most common indication, and the
majority of the patients were between 40 to 79 years of age. Male preponderance was found, and below-knee amputation was

the commonest amputation carried out in our center.

7. Recommendation

There is need to intensify early diagnosis and care of diabetic foot disease to forestall the morbidity of this disease condition,
especially as a rising pattern has been observed. Rehabilitative measures should be put in place to improve the quality of life

of these amputees. This may encourage others for whom amputation may be recommended not to decline such offers.
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