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Background: Extremity amputations are commonly encountered in orthopaedic practice. The surgery is
often associated with complications leading to prolonged hospitalization, additional procedures and
economic burden. Earlier studies in the region focused more on the indications and other variables.
There are limited data on the length of hospital stay and the complications.

Objective: This study aimed to evaluate the complications, and the length of hospital stay after
extremity amputations.

Methods: The study was a descriptive retrospective study, spanning a period of 5 years. Records of
patients whose information met the inclusion criteria were utilized in the study. Their information was
obtained from the records of two tertiary hospitals and analysed using SPSS version 26.

Results: Records of 216 patients were utilized in this study. The mean age was 48.98+19.85 years with
male to female ratio of 1.4:1. Thirty-six patients (16.7%) had complications with wound infection being
the most predominant (10.2%; n=22). The mean length of hospital stay was 34.13+17.67 days with most
patients (42.6%; n=92) staying between 30 - 60 days. There was statistically significant association
between length of hospital stay and the complications (P=0.0001) as well as the indications (P=0.0001).

Conclusions: The result showed prolonged length of hospital stay after extremity amputation. This
correlates with the complications and the indications.
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Introduction

Amputation is the surgical removal of whole or part of a
limb through a bone cut. When same procedure is
performed through a joint, the term, disarticulation is often
used. It is a life-saving procedure that imposes significant
functional, economic and social limitation to the patient.
Surgical amputation is an old art that dates back to the era
of Hippocrates.! Techniques were initially rapid cuts with
attendant high mortality due to haemorrhage and infection.
However, the procedure has evolved to refined and sterile
surgeries in the modern era. Severe injuries from wars
were the main indications in the olden days. In recent
years, the indications have evolved to include
malignancies, infective conditions, peripheral vascular
diseases, congenital abnormalities as well as painful and
functionless limbs that constitute a nuisance to the patient
In the Western world, peripheral vascular diseases are the
commonest indication for lower limb amputations.®*° In
developing countries like Nigeria, there is high prevalence
of diabetic gangrene ¢’ as the leading cause in the Southern
part. In the Northern and Western Nigeria however, trauma
and malignant tumours predominate. *!° A retrospective
review of 93 lower limb amputations in 93 patients in
Eastern Nigeria, showed that diabetic foot gangrene was
the commonest indication.

Extremity amputation is classified as major or minor.
Major limb amputation is defined as the ablation of the
limb proximal to the wrist (for upper limb amputation) or
proximal to the ankle (for lower limb amputation).!' Major
amputations are more prone to economic and functional
limitations especially in the poor resource environment due
unaffordability of prosthetic rehabilitation. 78

The complications of amputation may be classified as local
or systemic. The local complications include wound
infection, flap necrosis, stump osteomyelitis, stump
overgrowth (in children), muscle wasting, joint
contractures among others. The systemic complications
include thromboembolism, phantom limb pain, and
psychological problems like depression, anxiety and post-
traumatic stress disorder (PTSD). They may also be
classified as early (e.g. haemorrhage) or late (e.g. joint
contracture). A two-centre study in Cameroon ' and

another in Nigeria ' reported wound infection as the
commonest complication, followed by phantom limb pain.
The duration of hospital stay after amputation may be
influenced by the level (site of amputation), complications
and co-morbidities. A study of 11,205 patients from
Danish registry'’ reported mean length of hospital stay
(LOS) of 19 days for transtibial amputations and 13 days
for transfemoral amputations. A nationwide study carried
out in England'® reported a median LOS of 21-28 days
after major lower extremity amputation (MLEA). The
duration was longer in patients that had above knee
amputations and those with diabetes mellitus.

Most studies in Nigeria have focused on the indications
and complications of amputations. However, there is
paucity of data on length of hospital stay. The aim of this
study is to determine the complications and length of
hospital stay after extremity amputations in Port Harcourt,
Southern Nigeria.

Materials And Methods

Study Area: The study was carried out at the Rivers State
University Teaching Hospital (RSUTH) and the University
of Port Harcourt Teaching Hospital (UPTH), both in Port
Harcourt, Rivers State, Nigeria. These two centres handle
the bulk of amputation cases in Rivers State.

Data Sources: The data were collected at the orthopaedic
clinics, wards, theatre and accident/emergency departments
of RSUTH and UPTH.

Research Design: This was a retrospective descriptive study
spanning a period of Syears.

Study Population: Records of patients who presented to the
orthopaedic surgeons between 1% January 2020 to 31
December 2024 and met the inclusion criteria constituted
the study population.

Inclusion and Exclusion Criteria: The study included
records of patients who had amputation by the orthopaedic
surgeons at RSUTH and UPTH between January 2020 to
December 2024 and followed up for at least six months. The
study period was August 2025 to January 2026. The eligible
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medical records were those of patients with complete
information. These data were collected manually using a
proforma validated by the authors. Excluded from this study
were patients with incomplete medical records.

Study Variables of Interest. Secondary data from patients
who met the inclusion criteria were utilized for the study.
Data retrieved from patients’ folders include: biodata,
indication for amputation, level of amputation, length of
hospital stay, and complications.

Treatment notes, follow up notes and physiotherapy notes
were also retrieved and analysed.

Ethical Consideration: Ethical approval was obtained from
ethics committee of the hospitals. Consent from the patients
were waived due to retrospective nature of the study.
However, their personal information was kept anonymous.

Validity/Reliability of Instrument:. The data were scrutinized
by the authors for authenticity before usage.

Data Analysis: Data collated were analysed using Statistical
Package for Social Sciences (SPSS) version 26. The results
were presented in tables and bar charts and variables
expressed as mean, proportion, and standard deviation

RESULTS

Records of 251 patients were initially retrieved, but only that
of 216 patients had complete information and hence utilized
in this study. These 216 patients also had 216 amputations
in various sites of their extremities. The mean age was 48.98
+ 19.85 years, with a median age of 50.5 years (age range:
5 — 100 years). Patients aged 51— 60 years constituted the
largest age group (n=41;19.0%), followed by those aged 41
— 50 years (n=40;18.5%). The age group <10 years was the
least (n=18;8.3%). There were 126 males (58.3%) and 90
females (41.7%) giving a male-to-female ratio of 1.4:1.
Majority of the patients (n=101;46.8%) had secondary
education, while 17.6% (n=38) had no formal or only
primary education (table I).

Table I: Socio-demographic characteristics of patients

Variables Frequency Percentage
(216) (“o)
Age category
<10 years 18 8.3
21 —30 years 24 11.1
31 —40 years 30 13.9
41 — 50 years 40 18.5
51 — 60 years 41 19.0
61 — 70 years 33 15.3
>70 30 13.9
Mean £ SD 48.98+19.85years;
Median (range) 50.5 (5—100) years
Gender
Male 126 58.3
Female 90 41.7
Male-to-female ratio 1.4:1
Level of education
attained
None/Primary 38 17.6
Secondary 101 46.8
Tertiary 77 35.6
SD — Standard deviation
58.8%
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Figure 1: Indications for Amputation
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Note: Others include Chronic leg ulcer (0.5%, n = 1),
Failed limb reconstruction (0.5%, n = 1), Giant cell tumour
(0.5%; n = 1), Gunshot injury (0.5%; n = 1), burns (0.5, n
= 1), Pseudo-aneurysm of the femoral artery (0.5%, n = 1),
Synovial sarcoma (0.5%; n = 1)

As shown in figure 1, the most common indication for
amputation was diabetic gangrene (58.8%; n = 127 of all

cases). This was followed by traumatic gangrene (19.4%; n
=42).

Table II: Site/level of Amputation

Variables Frequency Percentage
(216) (%0)
Below knee 103 47.7
Above knee 74 343
Below elbow 12 5.6
Above elbow 13 6.0
Disarticulation 5 2.3
(toe/wrist/digits)
Ray amputation 3 1.4
Syme amputation 3 1.4
Others 3 1.4
Total 216 100.0

The most common site of amputation was below the knee
(47.7% cases; n = 103). This was followed by above-knee
amputations, which represented 34.3% (n = 74). Upper-limb
amputations were less frequent, comprising below-elbow
procedures (5.6% cases; n = 12) and above-elbow
amputations (6.0% of the patients; n = 13). The least site of
amputation was tagged others in table II and collectively
accounted for 1.4% (n=3) of the cases; This category
included trans-radial amputation (0.5%; n = 1), trans-
metatarsal amputation and trans-metacarpal amputations
(0.5%;n=1).

The mean length of hospital stay was 34.13+£17.67 days.
Most of the patients (42.6%; n=92) had length of hospital
stay between 30 to 60 days (figure 2).

42.6%
38.4% (n=92)
45 (n=83) 6
= 40 P
g 35
Q
= 30
)
s
20 11.1%
. n=24) 7.9%
1 e @=17)
10 -/
5
0
7 —14 days >14 days—30 >30 days— 60 >60 days
days days
Duration of hospital stay

Figure 2: Length of hospital stay

Table III: Post-operative Complications/Outcome

Variables Frequency  Percentage
(n) (“o)

Complications

Yes 36 16.7

No 180 83.3

Type of complication

(n=36)

Wound infection 22 10.2

Depression 6 2.8

Phantom limb pain 6 2.8

Flap necrosis 2 0.9

Outcome

Discharged 214 99.1

Died 2 0.9

Thirty-six patients (16.7%) had complications, while
majority (n=180; 83.3%) had none. Among those who
experienced complications, wound infection was the most
common (n=22;10.2%). Majority of the patients (99.1%;
n=214) were successfully discharged, while 2 (0.9%) died
on admission.
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Table IV: Indication for amputation and length of hospital stay

Length of hospital stay

Indications for amputation 7-14days >14-30days >30-60days >60 days Total

n (%) n (%) n (%) n (%) n (%)
Diabetic gangrene 3(2.4) 37(29.1) 74 (58.3) 13 (10.2 127 (100.0)
Traumatic gangrene 16 (38.1) 21 (50.0) 5(11.9) 0(0.0) 42 (10.0)
Crush injury 4 (25.0) 7 (43.8) 5(@1.2) 0 (0.0) 16 (100.0)
Peripheral vascular disease 0(0.0) 1(14.3) 4 (57.1) 2 (28.6) 7 (100.0)
Chronic osteomyelitis 0(0.0) 5(100.0) 0(0.0) 0(0.0) 5(100.0)
Squamous cell carcinoma 0(0.0) 2 (50.0) 2 (50.0) 0(0.0) 4 (100.0)
Osteosarcoma 0 (0.0) 2 (66.7) 0 (0.0) 1(33.3) 3 (100.0)
Soft tissue sarcoma 0(0.0) 2 (66.7) 1(33.3) 0(0.0) 3 (100.0)
TBSG 09).0) 1 (50.0) 0 (0.0) 1 (50.0) 2 (100.0)
Others 1(14.3) 5(71.4) 1(14.3) 0 (0.0) 7 (100.0)
Total 1 (14.3) 83 (38.4) 92 (42.6) 17 7.9) 216 (100.0)

Chi Square = 96.539, p-value = 0.0001* *Statistically significant (p<0.05)

Table V: Complications and length of hospital stay

Length of hospital stay

7-14 days >14-30days >30-60days >60 days Total
Type of complication n (%) n (%) n (%) n (%) n (%)
Wound infection 0 (0.0) 0 (0.0) 12 (54.5) 10 (45.5) 22 (100.0)
Depression 0 (0.0) 0 (0.0) 6 (100.0) 0 (0.0) 6 (100.0)
Phantom limb pain 2 (33.3) 3 (50.0) 1(16.7) 0 (0.0) 6 (100.0)
Flap necrosis 0 (0.0) 0 (0.0) 0 (0.0) 2 (100.0) 2 (100.0)
Total 2 (5.6) 3(8.3) 19 (52.8) 12 (33.3) 36 (100.0)

Fisher’s exact test = 26.313, p-value = 0.0001* *Statistically significant (p<0.05)

Table IV showed that there was a statistically significant association between the indication for amputation and the duration
of hospital stay (Chi Square = 96.539, p = 0.0001). Patients with diabetic gangrene showed the longest duration of hospital
stay, with 58.3% (n=74) staying more than 30 — 60days and 10.2% over 60 days. In contrast, patients with traumatic
gangrene had markedly shorter stays with 38.1% (n=16) discharged within 7 — 14 days.

As shown in table V, there was a statistically significant association between the type of postoperative complication and
the length of hospital stay (Fisher’s exact test = 26.313, p = 0.0001). Patients with wound infection had prolonged
hospitalizations, with 54.5% staying >30 — 60 days. The remaining 45.5% stayed >60 days. All patients (100%) who
developed depression stayed >30 — 60 days (100%). Patients with flap necrosis had the longest hospital stay, as 100% were
hospitalized for more than 60 days.

As shown in table VI above, there was a statistically significant association between the indication for amputation and the
type of postoperative complication observed among the patients (Fisher’s exact test = 31.061, p = 0.004).
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Among patients amputated for diabetic gangrene, wound infection was the most common complication (72.0%; n=18). Half
of the complications observed in those with traumatic gangrene was phantom pain (50.0%; n=2). All patients whose
indications for amputations were crush injury and chronic osteomyelitis developed phantom pain as the sole complication.

Patients with peripheral vascular disease only experienced wound infection (100.0%; n=2), while the single case of

osteosarcoma had flap necrosis (100.0%; n=1).

Table VI: Indications for amputation and type of complication patients had

Type of complication

Indications for amputation = Wound Depression  Phantom Flap necrosis Total
Infection n (%) pain n (%) n (%)
n (%) n (%)
Diabetic gangrene 18 (72.0) 5(20.0) 1 (4.0) 1 (4.0) 25 (100.0)
Traumatic gangrene 2 (50.0) 0(0.0) 2 (50.0) 0(0.0) 4 (100.0)
Crush injury 0 (0.0) 0 (0.0) 2 (100.0) 0 (0.0) 2 (100.0)
Peripheral vascular disease 2 (100.0) 0(0.0) 0(0.0) 0(0.0) 2 (100.0)
Chronic osteomyelitis 0(0.0) 0(0.0) 1 (100.0) 0(0.0) 1 (100.0)
Osteosarcoma 0 (0.0) 0 (0.0) 0 (0.0) 1 (100.0) 1 (100.0)
Others 0(0.0) 1 (100.0) 0(0.0) 0(0.0) 1 (100.0)
Total 22 (61.1) 6 (16.7) 6 (16.7) 2 (5.6) 36 (100.0)

Fisher’s exact test = 31.061, p-value = 0.004*

DISCUSSION

Amputation poses major health challenges, especially in
the developing world with limited resources for patients’
rehabilitation. The indications and complications vary from
one region to another as well as within regions. The
present study highlights the indications, complication and
length of hospital stay. The predominant age group in this
study was 51-60 years (19%; n=41) followed by the age
bracket 41-50 years (18.5%; n=40) with a mean of
48.98+19.85years. This may be related to co-morbidities
associated with increasing age. The high preponderance of
patients in 4" to 6™ decades compares well with that of
other studies. 12%2! but differs from that reported in a
Cameroonian study.?? This difference may be explained by
the varying pathology (indication) leading to the
amputation. The male category predominated with male to
female ratio of 1.4:1. The high preponderance of male
patients are in keeping with that of other studies. !>16.20.23
Majority of the patients had secondary education (46.8%)
followed by tertiary education (35.6%). The impact of this

*Statistically significant (p<0.05)

on health-seeking behaviour and compliance to
rehabilitation protocol is subject to future investigation.

The most common indication for amputation in this study
was diabetic gangrene (58.8%), followed by trauma-related
cases (27.7%). These trauma-related indications comprise
of traumatic gangrene (19.4%), crush injuries (7.4%) and
traditional bone setter’s gangrene (0.9%) as shown in
figure 1. Traditional bone setter’s gangrene (TBSG) is the
sequelae of compartment syndrome and tissue death
arising from tight splints used in treatment by native
healers.?* Peripheral vascular disease was 3™ on the list
(3.2%). This trend is similar to the findings of other
authors, '320:2125.26 Earlier studies reported that diabetic
gangrene was the commonest indication for amputation in
Southern Nigeria, *”!! while trauma and tumours dominate
in the Northern and Western regions. 3% In the Western
world, peripheral vascular diseases are the commonest
indication. **3 A study in Kano,'® identified traditional
bone setter’s gangrene as the second most common
indication, after other trauma related causes.
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The most frequently performed procedure in this study was
below knee amputation (47.7%; n=103), followed by
above knee ablation (34.3%; n=74). Amputations at lower
levels were less frequent (digital disarticulation 2.3%, ray
amputation 1.4%). This may be related to late presentation
with attendant progressive gangrene. It may also be due to
high preponderance of diabetic cases in our study as the
pathology spreads fast and the affected patients rarely do
well with amputations at lower levels. Our finding
compares well with that of other Nigerian studies '
well as a study in Cameroon'® and another in Rwanda.?

as

Our finding differs from that of Alegbeleye, 22 who
reported above knee amputation as the most common
procedure.

The mean length of hospital stay (LOS) in our study was
34.13£17.67 days. This is higher than that reported in a
Danish!” and English'® studies. This difference may be
related to the quality of medical services between
developed and the developing countries. It may also be
related to the structure/pattern of care as some services are
continued in Nursing Homes post discharge in those
countries. This was noted in the Danish study.!” The
observed LOS in our study was correlated with the
indications and the observed complications. There was
statistically significant association between LOS and the
indications for amputation (P=0.00001). Those with
diabetic gangrene had the longest LOS, with majority
(58.3%; n= 74) staying >30-60 days. Patients with trauma
had the least LOS, with 50% (n=21) spending between 14
and 30 days. There was also statistically significant
association between the length of hospital stay and the
observed complications (P= 0.00001). All patients with
depression had LOS of >30-60 days. All with flap necrosis
had LOS of >60 days (table V). These may be related to
time required for medical rehabilitation (in case of the
former) and infection control plus soft tissue reconstruction
(in case of the latter).

The complication rate 16.7% is less than that reported in
earlier Nigerian studies.'®?*?° This difference may be
related to better understanding and improved quality of
care as those other studies were carried out decades ago.
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The commonest complication was wound infection
(10.2%), which is in agreement with other studies.!®?%%,
Wound infection was expectedly higher in those whose
amputations were secondary to diabetic gangrene. This
may be explained by immune dysfunction and
neurovascular compromise associated with diabetes
mellitus. Phantom limb pain and depression were each
responsible for 2.8% (n=6 each) of the complications. The
observed phantom pain is much lower than that reported in
other studies.!'®* This difference may be related to under
reporting due to retrospective nature of this study. It could
also be that only early-onset phantom limb pains were
documented as some may have started post discharge.
Depressive illnesses are not unusual amongst amputees due
to functional limitation and economic loss associated with
the procedure. The relationship between depression and
economic loss as well as availability/affordability of
prosthesis is subject to future studies.

The in-hospital mortality rate in this study was 0.9%. The
two patients died of severe sepsis from late presentation of
diabetic gangrene. The observed mortality is higher than
that reported by another Nigerian study'®. This difference
may be due to lower representation of diabetes-related
cases in the latter study.

LIMITATIONS OF THE STUDY

The limitations of this study include lack of data on the
duration of symptoms prior to presentation, treatment
given before presentation, physical frailty, Body Mass
Index (BMI) and lifestyle like smoking which may
adversely affect wound healing and hence may constitute
confounding factors on LOS. In addition, the study did not
differentiate LOS associated with surgical complications
and those related to medical conditions as well as
readmissions post discharge.

CONCLUSION

Wound infection is the commonest complication of
extremity amputation observed in this study. Diabetic
gangrene was largely responsible for this. The mean length
of hospital stay was 34.13+17.67 days. The economic loss
associated with this prolonged hospital stay and its impact
on health care financing is subject for future studies.




Therefore, we recommend a prospective study that will
evaluate the relationship between length of hospital stay
and cost of healthcare as well as readmission risks for
patients who had undergone extremity amputation. Such
study should strive to distinguish between length of
stay/readmission associated with surgical problems and
those related to medical co-morbidities.
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