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Abstract

Background
We analysed the clinical and therapeutic pro�le of the patients who underwent a surgical lower extremity
amputation (LEA) in Togo.

Methods
Retrospective study based on clinical �les of the adult patients who underwent a LEA at a single centre
(Sylvanus Olympio Teaching Hospital, SOTH) from 1st January 2010 to 31st December 2020. We
analysed �les with 95% of the studied parameters and excluded those with less than 5%. Data were
analysed by CDC Epi Info Version 7 and Microsoft O�ce Excel 2013 software.

Results
We included 245 cases. The mean age was 59.62 years (15.22SD) (range 15 to 90 years), the sex ratio,
1.99. The medical history of diabetes mellitus was found in 143/222 (64.41%). Gangrene was diagnosed
in 212/245 (86.53%) patients; crush syndrome in 23/245 (9.39%); bone tumour in 5/245 (2.04%);
osteomyelitis in 2/245 (0.82%); chronic ulcer in 2/245 (0.82%); necrosis fasciitis in 1/245 (0.40%). A
Doppler-ultrasound of the lower limbs was performed in 91/245 (37.14%) cases. The anatomical site of
LEA found in 241/245 (98.37%) �les was leg in 133/241 (55.19%), knee in 14/241 (5.81%), thigh in
83/241 (34.44%), and foot in 11/241 (4.56%) patients. The mean delay from the indication of amputation
to surgery retrieved in 239/245 (97.55%) �les was 6.75 (1–78) days (11.59 SD). The immediate
postoperative complications have been reported in 242/245 (98.78%) �les, and no complication in
234/242 (96.69%). There were early complications in 56/238 (23.53%) patients. The mortality rate after
LEA was 17/238 (7.14%). The mean duration of hospitalization marked in 241/245 (98.37%) �les was
36.30 (1-278) days (36.20SD).

Conclusion
Most patients admitted to SOTH (Lomé, Togo) who underwent LEA had diabetes mellitus at the late
presentation, which led to challenging complications. This result entails essential information campaigns
to prevent diabetes mellitus and cardiovascular diseases.

Background
The term “amputation” derives from the Latin word “amputare” (to excise, to cut out) that means the
removal of part or all of a body part enclosed by the skin. Lower extremity amputation (LEA) is the
removal of lower limbs by surgery or by accident [1]. LEA is a severely disabling condition that imposes
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variable physical and psychological challenges, including alterations in lifestyle, changes in self-concept,
decreased quality of life, impairments in physical functioning, and sensory effects [2–5]. LEA occurs as
complications of trauma or underlying diseases, such as infections, tumours, cardiovascular or vascular
diseases, and neglected congenital conditions [6, 7]. The incidence of LEA varied from 8.8 per 100 000 in
the Netherlands in 2004 to 92.5 per 100 000 people in Ireland in 2009 [8, 9]. In recent years, in Western
countries, LEA has been reported as declining in the literature [10–12]. In African countries, the causes of
LEA are variable, with a predominance of trauma, infections of wounds, and legs ulcers [13–14]. In Togo,
Abalo and al. reported a predominance of vascular causes of LEA from January 2000 to December 2004
and, among the vascular disorders, diabetes mellitus accounted for 48.2% [15]. In 2017, Amouzou and al.
showed that all the amputations due to leg ulcers were complications of diabetic foot [16]. This study has
described the clinical and therapeutic pro�les of patients who underwent the LEA intervention in Togo. In
particular, we analysed the characteristics of patients with diabetes mellitus who had LEA at Sylvanus
Olympio Teaching Hospital (SOTH) from 2010 to 2020, the only hospital in the country equipped with a
Wound Healing Unit.

Methods
This study was retrospective, based on data retrieved from clinical �les of adult (> 15-year-old) patients
admitted and treated in the Wound Healing Unit and Traumatology-Orthopaedics department of SOTH in
Lomé from 1st January 2010 to 31st December 2020.

The present study was conducted according to the World Medical Association’s Declaration of Helsinki
(1964, version 2013)[17] and Good Clinical Practice. The medical Institutional Board of SOTH approved
this study. The drafting of the manuscript complied with the STROBE guidelines [18].

From the clinical �les, we retrieved the following data:

socio-demographic parameters: age (“aged” patients were those 65-year-old and older), and sex;

past medical conditions and chronic diseases: diabetes mellitus, hypertension, sickle cell disease;

clinical characteristics: ischemic or wet gangrene, tumour, crush syndrome;

biological parameters: haemoglobin rate, white cells count;

radiological �ndings: vascular lower limb ultrasonography;

therapeutic aspects and operative records of the patients: type of anaesthesia, location, side of
amputation, and delay between indication and surgery;

Postoperative course: immediate and early postoperative complications (present or absent); the
complications included death, psychological troubles, wound infections (surgical site infections),
persistence of ischemia, and disorders on the contralateral limb.

We analysed clinical �les including more than 95% of the studied parameters and did not consider the
clinical �les with less than 5%.
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The descriptive statistical analysis of the data was performed with CDC Epi Info Version 7.2.0.1 and
Microsoft O�ce Excel 2013 software, and provided the Chi-square value, degree of freedom, and cell
value, if necessary. The cell value was signi�cant under 5%. We used Microsoft O�ce Excel 2013
software for tables and �gures. The mean value was used to measure age of the patients, rate of
haemoglobin, hospital stay, delay from indication to amputation.

Results

General data
In the study period of 11 years (2010–2020), a total of 10731 patients were admitted to both the
Traumatology-Orthopaedics department and Wound Healing Unit of SOTH. LEA was conducted in
363/10731 (3.38%) patients, the average number of LEAs per year was 33. Figure 1 displays the
distribution of all the patients admitted to SOTH, to the Traumatology-Orthopaedics department and
Wound Healing Unit (Fig. 1A), to the Traumatology-Orthopaedics department only (Fig. 1B), and to the
Wound Healing Unit only (Fig. 1C). The clinical �les of 98/363(27%) of the patients operated on for LEA
were missing. Clinical �les with incomplete information (less than 5% of the considered parameters)
accounted for 20/363 (5.51%), and 245/363 (67.49%) clinical �les contained enough information to be
included in this study. Figure 2 shows the �ow diagram of the participants throughout the study phases.

Demographic data
The average age of the patients who underwent LEA was 59.62 years (15.22SD) (range 15 to 90 years);
patients above 65 years accounted for 94/245 (38.37%). Figure 3A displays the age distribution of the
245 patients who underwent LEA of this study. The sex ratio of our patients’ population was 1.99.

Medical and social history data
In the medical history of the 245 patients who underwent LEA, 26/245 (10.61%) had a previous LEA. The
past medical conditions were missing in 23/245 (9.39%) clinical �les. Based on the 222 clinical �les with
available data, 143 patients had diabetes mellitus; 94 (42.34%) had diabetes mellitus alone, and 49
(22.07%) had diabetes mellitus associated with other diseases (Fig. 3B).

Clinical, biological, radiological data and LEA causes
Gangrene was the clinical presentation of the limb at hospitalization in 212/245 (86.53%) patients. Other
clinical presentations were crush syndrome in 23/245 (9.39%) cases, bone tumour in 5/245 (2.04%),
osteomyelitis in 2/245 (0.82%), chronic ulcer in 2/245 (0.82%), and necrosis fasciitis in 1/245 (0.40%)
(Fig. 4). We found the data about the type of gangrene in 194/212 (91.51%) clinical �les that were
ischemic in 71/194 (36.60%) and wet in 123/194 (63.40%). Of the 123 clinical �les of patients with wet
gangrene, 16 (13.01%) were gas gangrene.

Complete Blood Count was registered in 235/245 (95.92%) clinical �les. Patients with hyperleukocytosis
accounted for 153/235 (65.11%). The count of the white blood cells was in the normal range for 80/235
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(34.04%) patients; 2/235 (0.85%) subjects had leukopenia. The average count of white blood cells was
15646 elements/mm3 (9.25SD) (range 3200 to 44700). The rate of white cells anomalies (leukopenia and
hyperleukocytosis) was signi�cantly higher in patients with diabetes mellitus compared with those
without (98% vs. 43%, p = 0.01). The mean rate of haemoglobin was 9.33 g/dl (2.38SD) (range 2.5 to 17);
36 out of 235 patients had haemoglobin rate under 7g/dl.

Doppler-ultrasound was performed in 91/245 (37.14%) patients; for 18/91 (19.78%) patients, the results
were in the normal range, 42/91 (46.15%) subjects displayed arterial abnormality (peripheral artery
disease), 6/91 (6.59%) had venous disorders (super�cial insu�ciency or deep venous thrombosis), and
25/91 (27.48%) showed a combined artery and venous disorders.

The causes of the LEA encompassed infections in 143/245 (58.37%) patients and bone or skin tumours
in 5/245 (2.04%) (Fig. 5A). No data about histology types of the tumour was reported. The 143 patients
who underwent LEA with diabetes mellitus were involved in infectious and vascular aetiologies; none of
them had tumour or crush syndrome of the limb.

Therapeutic data
Anaesthesia was spinal in 242/245 (98.78%) patients and general in 3/245 (1.22%). The side of the LEA
was reported in 239/245 (97.55%) clinical �les and missing in 6/245 (2.45%). LEA was left in 116/239
(48.54%) patients and right in 123/239 (51.46%). We found the anatomical site of the LEA in 241/245
(98.37%) clinical �les: leg in 133/241 (55.19%), knee in 14/241 (5.81%), thigh in 83/241 (34.44%), and
foot in 11/241 (4.56%) patients. The anatomical site of amputation below the knee was signi�cantly
higher in patients with diabetes than patients without (96% vs. 39%, p = 0.01).

The mean delay from the indication of amputation to the surgery in 239/245 (97.55%) clinical �les was
6.75 (1–78) days (11.59 SD).

Complications in the immediate postoperative were reported in 242/245 (98.78%) clinical �les; no
complication was present in 234/242 (96.69%). Two patients had a stroke after the surgery; one patient
had a perioperative state of shock that raised favourably on medical treatment. We did not �nd any
complications occurring in the immediate follow-up in �ve �les. We found early postoperative
complications in 238/245 (97.14%) clinical �les. Complications were present in 56/238 (23.53%) and
absent in 182/238 (76.47%). The type of complications was reported in 47/56 clinical �les (83.92%) and
missing in 9/56 clinical �les (16.08%) (Fig. 5B).

There was no signi�cant difference between age, sex, site of the amputation under the knee, presence or
absence of diabetes mellitus, and the early postoperative complications (Table 1).The mortality rate after
LEA was 17/238 (7.14%). The mean hospital stay was marked in 241/245 (98.37%) clinical �les and
consisted of 36.30 (1-278) days (36.20SD). 
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Table 1
Distribution of early postoperative complications in the follow-up according to age, sex, presence of

diabetes and below knee amputation (N = 245).

    Early postoperative complications    

    Present Absent Total Chi-2 P-value

Other patients Row % 111 75,51 36 24,49 147 100,00 0,0822 0.77

Col % 60,99 64,29 61,76

Aged patients Row % 71 78,02 20 21,98 91 100,00

Col % 39,01 35,71 38,24

Total Row % 182 76,47 56 23,53 238 100,00

  Col % 100,00 100,00 100,00

    Early postoperative complications    

    Present Absent   Total    

Men Row % 123 76,88 37 23,13 160 100,00 0,0023 0.96

Col % 67,58 66,07 67,23

Women Row % 59 75,64 19 24,36 78 100,00

Col % 32,42 33,93 32,77

Total Row % 182 76,47 56 23,53 238 100,00

  Col % 100,00 100,00 100,00

    Early Postoperative Complications    

    Present Absent   Total    

below knee Row % 114 80,85 27 19,15 141 100,00 3,6348 0.05

Col % 63,69 48,21 60,00

Above knee Row % 65 69,15 29 30,85 94 100,00

Col % 36,31 51,79 40,00

Total Row % 179 76,17 56 23,83 235 100,00

  Col % 100,00 100,00 100,00

    Early postoperative complications    

    Present Absent   Total    

Diabetes mellitus Row % 105 75,54 34 24,46 139 100,00 0,0009 0.97
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    Early postoperative complications    

Col % 64,42 62,96 64,06

No diabetes Row % 58 74,36 20 25,64 78 100,00

Col % 35,58 37,04 35,94

Total Row % 163 75,12 54 24,88 217 100,00

  Col % 100,00 100,00 100,00

Discussion
Our study has provided the updated pattern of LEA in Togo based on the data collected between 2010
and 2020 at the main hospital (SOTH). The average number of LEA per year of 33 LEA did not
substantially change compared to that previously reported of 32 by Abalo et al. in 2004 [15] Therefore, in
the last decades, there was no improvement in the prevention of LEA in our country; this is one of the
main �ndings of our study. In particular, the most remarkable increase of patients who underwent LEA
was in the Wound Healing Unit of SOTH (Fig. 1C), especially from 2013 to 2020. For the period of our
study, we could have retrieved and retrospectively analysed the folders of 245 out of 363 patients who
underwent LEA at SOTH, and this is a bias given the considerable number of missing or incomplete
clinical �les. However, the information obtained in the complete clinical �les accounted for relevant
features about the LEA pattern.

Regarding demographic features, the mean age of patients who underwent LEA in our study was 59.6
years. Ouchemi et al. in Tchad found a mean age of 47.0 years in 2016, and Abalo et al. in Togo reported
a mean age of 43.1 years in 2011, while Kouassi et al. in Ivory Coast showed a mean age above 40 years
in 2016, and Tobome et al. in Benin displayed a mean age of 37.4 years in 2015 [13–15, 19]. The high
incidence of underlying cardiovascular disorders, such as diabetes mellitus and hypertension, could be
associated with the higher mean age of our series of patients. The sex ratio of our patients’ population
was 1.99, aligned with worldwide literature that reports a higher prevalence of LEA in men than in women.
Abalo et al. in Togo (2011) and Mendelevich et al. in Argentina found a sex ratio of 2.2; Kouassi et al. in
Ivory Coast of 1.72; Tobome et al. in Benin of 3.7; Ouchemi et al. in Tchad of 2.3 [1, 13–15, 19, 20].
Usually, men are more unobservant and involved in trauma than women, leading to complications[21],
and this condition could explain the higher proportion of men than women in our study.

In our series, diabetes mellitus was the predominant risk factor of LEA accounting for 64.61% of the
patients, con�rming the �ndings of previous studies at SOTH [15, 16, 21]. The LEA complications
frequently occur in patients with undertreated or not monitored diabetes mellitus, who often discover their
disease with the limb problem stirring LEA; for example, Djibril and al. in Togo reported LEA in 51.62% of
patients presenting a diabetic foot [21]. The Doppler-ultrasound imaging of the limbs helps evaluate the
vascular status of the patients who underwent LEA when arteriography is not available. Nevertheless,
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during 2010–2020, the Doppler-ultrasound was not performed for all the patients as it has only recently
been available at SOTH. Moreover, in the period of our study, the clinical and socio-economic conditions
of the patients did not allow access to healthcare provided by private centres equipped with a Doppler-
ultrasound apparatus. Moreover, our patients with diabetes mellitus had a signi�cantly high percentage
of white cells anomalies (hyperleukocytosis or leukopenia) as a biological sign of infection. However,
there was no signi�cant difference among diabetic and nondiabetic patients in the early postoperative
complications of LEA. In our setting, the �rst goal for diabetic patients was to remove the gangrene and
control infection. Therefore, the indication was a major amputation, most in the leg, far from the infection
of the foot. As patients with diabetic foot are at risk for proximal limb loss, a below-knee amputation is
the best option and should be preferable to serial, overambitious desperate attempts to foot salvage [22,
23]. In our setting, in case of death, patients and relatives request the amputated limbs for burial alone or
with the patient’s body as stated by Malay and Ehman [22, 24]; this habit could explain the lack of post-
histologic analysis of the amputated limb to highlight possible tumours.

In our study, the mean duration of hospitalization was 36.3 days. In developing countries, the mean
hospital stay for LEA was more than two weeks and longer than that in developed countries. This long
hospitalization time can be due to postoperative complications linked, in turn, to limited control of
patients’ risk factors (diagnosed diabetes and hypertension, tobacco use) in developing countries that
lead to amputation [13–15, 19, 25]. We found a mean delay from the indication of LEA to surgery of 6.75
days. This long delay may have been due to the cultural environment of the population in 2010–2020.
Some patients were dismissed and returned to the hospital in case of complications after trying possible
traditional treatments when LEA was indicated. Other patients refused LEA when a higher level or other
limb interventions were needed. Patients accepted the amputation when the limb became very painful or
if the patients were in a coma; in this latter case, the family decided on him. This framework of cultural
and social conditions is associated with risk factors and causal disease that could explain the higher rate
of complications of LEA, such as deaths after surgery [6].

Patients who undergo LEA require an in-hospital multidisciplinary approach that includes improved soft
tissue management after trauma, revascularization equipment, and post-surgery physiotherapy. Also,
patients with cardiovascular diseases and risk factors of LEA require long-lasting monitoring. Therefore,
this study has highlighted the need for an alliance between in-hospital specialists and the territory, in
particular with general practitioners and patients’ associations for LEA prevention campaigns about
chronic cardiovascular diseases and, in particular, diabetes mellitus. However, the main di�culty in our
socio-economic context is a comprehensive screening and the cost of the follow-up that the patients
should afford.

Future studies about LEA in Togo should be prospective and focus on the pro�le of the subset of the
diabetic patients undergoing this disabling surgery by association analyses of a speci�c database
involving cardiologists in a multidisciplinary team.

Conclusion
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This study has highlighted a remarkable rate of LEA at SOTH in Togo during 2010–2020, which in most
cases correlated to a high incidence of chronic cardiovascular diseases, especially diabetes mellitus.
Patients with vascular diseases require clinical and imaging monitoring. In the hospital, the patients who
must undergo LEA should bene�t from an improved surgical approach and post-surgery physiotherapy.
Moreover, preventing the complications of diabetes mellitus and sensitizing the population by dedicated
educational campaigns could reduce the high rate of LEA in Togo.
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Figure 1

Distribution of patients admitted in Traumatology department and Wound Healing Unit (A), in
Traumatology department (B), and Wound Healing Unit (C) for LEA or others by year.
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Figure 2

Flow diagram of the participants throughout the study phases.
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Figure 3

Distribution of the LEA patients by age ranges (A) and chronic diseases (B) (N=245)

Other chronic diseases: sickle cells disease, gastric ulcer, stroke, AIDS, depression
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Figure 4

Clinical aspects of patients with LEA
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Figure 5

Distribution of patients by causes of LEA (A) and complications after the �rst day of surgery (B).


