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Abstract 

Objective: To identify the determinants of secondary limb amputation in ad-
vanced squamous cell carcinoma. Material and Methods: This was a retros-
pective study carried out in the Orthopedic Traumatology Department of the 
Bouaké University Hospital in Côte d’Ivoire from January 2013 to December 
2016. It involved ten patients with locally advanced skin squamous cell carci-
noma, confirmed by histology and having amputated limbs. The parameters 
studied were: demographic data (gender, age), socio-economic conditions 
(occupation, place of residence), the risk factors involved, the use of topical 
self-medication and the use of traditional medicine, antecedents and comor-
bidities factors, lifestyle, clinical aspects (seat, size), extension assessment 
(X-ray), anatomo-pathological examination data, duration of evolution of 
squamous cell carcinoma, the function of the affected limb, the treatment 
performed, the evolutionary modalities and the equipment. Results: Between 
2013 and 2016, ten patients underwent either upper or lower limb amputa-
tions following locally advanced squamous cell carcinoma. The average age 
was 34.1 years (19 - 64 years). There were 7 men (70%) and 3 women (30%) 
and all our patients were black (sub-Saharan Africa). The majority of our pa-
tients were farmers (70%). The risk factors for squamous cell carcinoma were 
neglected chronic wounds. All our patients recognized during the interroga-
tion a large use of the topicals of traditional medicine for the treatment of the 
initial cutaneous lesions. In terms of lifestyle, five (50%) were smokers and 
alcoholics. The mean time to progression of squamous cell carcinoma was 5.9 
years. Lesions were localized preferentially to the pelvic limbs six (60%) cases 
and four (40%) to the limbs chest. The lesion was diagnosed late in all our pa-
tients. The size of the tumor in all our patients was greater than 5 cm and had 
a deep invasion (nerves, vessels and bone). The proximal ipsilateral ganglionic 
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invasion was constant. The extension assessment (chest X-ray) showed two 
cases of pulmonary metastases. Seven patients (70%) had well-differentiated 
tumors. All patients underwent amputation of the affected limb, sometimes 
coupled with an accessible lymph node dissection. The evolution was favora-
ble (no recurrence and infection of the amputation stump). The function of 
the affected limb was limited in all our patients. Seven patients (70%) survive, 
three of whom have been fitted to the lower limb and are regularly followed 
on an outpatient basis. We noted three (30%) deaths after the surgical treat-
ment. Conclusion: Limb amputation in patients with locally advanced skin 
squamous cell carcinoma may be associated with cancer aggressiveness, the 
socio-economic conditions of patients, the quality of care, and the patient’s 
relationship to the disease. 
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1. Introduction 

Cutaneous carcinomas are the most common skin cancers in the world, both on 
black skin and on white skin. But unlike white skin, their prevalence is low in 
black [1] [2] [3]. In addition, black skin has a large predominance of squamous 
cell carcinoma (EC) (or “squamous cell carcinoma”) compared with basal cell 
carcinoma (BCC) [4]. Cutaneous squamous cell carcinoma (SCC) is a malignant 
tumor developed from epidermal keratinocytes [5]. They represent a real public 
health problem because of their morbidity and mortality. Its chronic evolution is 
marked by a progressive extension of the tumor to the skin and to the underly-
ing tissues, then the appearance of lymph node metastases [6]. The prognosis of 
cutaneous squamous cell carcinoma seems to correlate well with the size of the 
tumor, the location, the depth of the lesion and the degree of differentiation [7]. 
The curative treatment of cutaneous squamous cell carcinoma involves several 
therapeutic means including Exeresis which remains the best choice, because only 
this treatment allows a histological control of the margins of excision and therefore 
a better control of the evolution in the medium and long term [8]. Amputation is 
only used in advanced cases [9], and some associated factors such as access to 
public health, the quality of health care and the patient’s relationship with the 
disease [10]. We conducted this study which aimed to identify the determinants 
of limb amputation, in order to contribute to prevention in our population. 

2. Material and Methods 

This was a retrospective study conducted in the Department of Orthopedic 
Traumatology of the University Hospital of Bouaké in Ivory Coast. She focused 
on the patients’ records from January 2013-December 2016 for cutaneous 
squamous cell carcinoma. Included in our study were all patients with histologi-
cally confirmed squamous cell carcinoma (Figure 1) and had the limb amputated.  
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Figure 1. Histological appearance of a well-differentiated mature and infiltrating squamous 
cell carcinoma made of trabeculae, tumor lobules (blue star) with corneal maturation foci 
(yellow star).  
 
All cases of squamous cell carcinoma of suspected limb on clinical examination 
not confirmed by histology were excluded. Lesions placed proximal to the but-
tock and groin crease or the acromion and axillary apex were excluded. Data 
were collected from patients’ medical records. The parameters studied were: 
demographic data (gender, age), socio-economic conditions (occupation, place 
of residence), the risk factors involved, the use of topical self-medication and the 
use of traditional medicine, antecedents and comorbidities factors, lifestyle, 
clinical aspects (seat, size), extension assessment (X-ray), anatomo-pathological 
examination data, duration of evolution of squamous cell carcinoma, the func-
tion of the affected limb, the treatment performed, the evolutionary modalities 
and the equipment. 

The data was recorded and analyzed with SPSS software version 24 (IBM SPSS 
Statistics 24.0). Qualitative variables were described with proportions and quan-
titative variables in terms of mean. 

3. Results 

Between 2013 and 2016, ten patients underwent either upper or lower limb am-
putations following locally advanced squamous cell carcinoma. The average age 
was 34.1 years (19 - 64 years). There were 7 men (70%) and 3 women (30%) and 
all our patients were black (sub-Saharan Africa). The majority of our patients 
were farmers (70%) and 30% worked in small trades (sartorius, mechanic, trad-
er). The risk factors for squamous cell carcinoma were neglected chronic 
wounds, including: four (40%) tropical ulcers (four cases), and two (20%) neg-
lected trauma ulcers, two (20%) ulcers per burn, and two (20%) ulcers on pruri-
ginous nodule. All our patients were immunocompetent and recognized at the 
time of the interrogation a large recourse to the topical of the traditional medi-
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cine for the treatment of the initial cutaneous lesions. In terms of lifestyle, five 
(50%) were smokers and alcoholics, three (30%) were smokers only and two 
(20%) were alcoholics. The characteristics of the patients are grouped in Table 1. 

The mean time to progression of squamous cell carcinoma was 5.9 years. The 
lesions were localized preferentially to the pelvic limbs six (60%) cases and four 
(40%) to the thoracic limbs. The lesion was diagnosed late in all our patients. 
The size of the tumor in all our patients was greater than 5 cm and had a deep 
invasion (nerves, vessels and bone). The proximal ipsilateral ganglionic invasion 
was constant. The extension assessment (chest X-ray) showed two cases of pul-
monary metastases. Seven patients (70%) had well differentiated tumors and two 
(20%) moderately differentiated tumors. All patients underwent amputation of 
the affected limb coupled with lymph node dissection. The evolution was favor-
able in the majority of the cases. There was a recurrence of the forearm amputa-
tion stump, which required revision. The function of the affected limb was li-
mited in all our patients. No patients did radiotherapy (not available during the 
study) and chemotherapy because of the expensive cost. We noted three (30%) 
deaths after the surgical treatment. Including two cases of extensive tumors 
(wrist and knee) with pulmonary metastases and one patient who had been reo-
perated for recurrence of the tumor on the forearm amputation stump, who died 
5 months later. Seven patients (70%) survive, three of whom were paired with 
the lower limb. During the follow-up we did not notice any recurrence and the 
patients during the first year were reviewed twice a year, then once a year from 
the second year. 
 
Table 1. Patients characteristics. 

Characteristics number of patients % 

Gender  

Male 7 70% 

Female 3 30% 

Way of life  

Alcohol + tobacco 8 80% 

Alcohol 2 20% 

Seat  

Upper limb 4 40% 

Lower limb 6 60% 

Tumor size  

5 - 10 cm 2 20% 

10 - 20 cm 7 70% 

>20 cm 1 10% 

Histological type  

Well differentiated 7 70% 

Moderately differentiated 2 20% 

Little differentiated 1 10% 
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4. Discussion 

Cancers are distributed very differently according to populations and geograph-
ical areas. Among the identified determinants of this variability are exposure to 
oncogenic viruses or environmental carcinogens, particular genetic susceptibili-
ty, behavioral or social factors [6]. 

The occurrence of skin cancers is mainly a function of the phototype of the 
exposed subject. Cutaneous squamous cell carcinoma (SCC) is a malignant tu-
mor with low aggressiveness and moderate metastatic potential [9] [11] [12] [13] 
[14], which can be cured when treatment is early [11] [14] [15]. Even with the 
late diagnosis of more advanced lesions, there is always a chance of healing, 
which, however, requires extensive resections, with higher functional sequelae 
[10]. 

Prognostic factors for squamous cell carcinoma include anatomical site, size, 
tumor thickness, level of invasion, rate of growth, etiology, degree of histological 
differentiation, and host immunosuppression [16]. Some factors predict a poor 
prognosis. These include SCC recurrent, size > 4 cm, deep invasion (>7 mm), 
perineural invasion, extracapsular extension of lymph node metastases, more 
than one lymph node positive for metastases, and the immunocompromised 
state [17]. 

In our study all tumors were large at the time of diagnosis of malignancy (>5 
cm in diameter) (Figures 2(a)-(f)), as well as data from the literature [18] [19] 
[20]. This could be explained by the duration of evolution of the tumor and also 
by the management of initial non-neoplastic skin lesions. In sub-Saharan Africa, 
cutaneous squamous cell carcinoma occurs almost exclusively on scar scars, 
dermatoses or chronic ulcers initially non-neoplastic [6]. In view of the un-
der-medicalization, ulcers are treated during traditionally, the hospital being 
only the last resort. Some plants traditionally used to treat these ulcers could be 
aggressive and carcinogenic, and would be the cause of the early occurrence of 
squamous cell carcinoma [4]. The anatomical site also plays a fundamental role. 
The occurrence of squamous cell carcinoma on chronic inflammatory derma-
toses (scar, chronic ulcer) is correlated with a very aggressive evolution with a 
risk of metastasis approaching 40% [21] [22]. 

The lymph node metastasis, pulmonary bone, liver are indeed noted from the 
outset in 1/3 of cases in most series, or occur for 2/3 of them in the year follow-
ing the diagnosis, two elements that invite not to postpone the surgical decision 
[6]. In our study squamous cell carcinoma occurred on neglected chronic ulcers 
with nodal involvement that was constant in all patients with pulmonary locali-
zation in two patients. It seems that the poor prognosis of such tumors is related 
to the usual diagnostic delay, the poor immune response and also to the poor 
local vascularization which certainly plays a role [21] [22]. The degree of diffe-
rentiation in our study was dominated by well-differentiated tumors (70%) fol-
lowed by moderately differentiated (20%). This is found in the literature [23]. 
Cutaneous squamous cell carcinoma with little or no differentiation has a risk of  
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Figure 2. Showing the different localization of locally advanced squamous cell carcinoma. 

 
double local recurrence and a risk of triple metastasis compared with 
well-differentiated tumors [8] [9] [11]. 

All our patients had a prognosis aggravated by problems related to limited re-
sources or access to the specialized health center. It was also noted that none of 
the patients who had an amputation had a level of education such as a primary, 
secondary or higher education diploma, which makes it difficult to understand 
the severity of the disease and the importance of early treatment [10]. 

All patients had known chronic risk factors for chronic neglected skin ulcers 
and were mostly smokers. The role of tobacco is reported in the induction of 
cutaneous cancer lesion. In fact, while tobacco smoke is carcinogenic by the po-
lycyclic aromatic hydrocarbons it contains, uncontaminated tobacco is also car-
cinogenic because it contains nitrosamines, which can act both at initiation and 
conversion. Smokeless smoking is therefore likely to cause cutaneous squamous 
cell carcinoma [24]. 

The average time between the onset of the lesion and the definitive diagnosis 
(histopathological) was relatively long, nearly 6 years. All our patients had local-
ly advanced lesions affecting bones, joints (Figure 3), vessels, and nerves (stage 
T4) [14], with partial loss of function of affected limbs. Patients with advanced 
lesions (>T2) have a high risk of locoregional and metastatic spread [11] [14], 
highlighting the importance of early diagnosis and appropriate surgical ap-
proach, avoiding results such as amputation or death in patients with locally  
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Figure 3. Joint (a) and Bone (b) involvement contiguous to locally advanced squamous 
cell carcinoma. 
 
indolent behavioral disease in most cases [10]. 

Treatment is based on surgical excision [8]. When the disease is correctly di-
agnosed at an early stage, resection or cauterization is possible and can be per-
formed by a general practitioner, a dermatologist or a surgeon, with a good 
prognosis for the patient [10]. However, amputation is proposed as a palliative 
treatment for locally advanced squamous cell carcinoma [17] [25], as is the case 
in all our patients. 

When the indication is put, it is necessary to discuss the level with the patient 
and his entourage, because the amputation remains a particularly dramatic ges-
ture in Africa, because it makes patients marginalized of the society. 

Since our study was conducted in a small number of cases, further work and 
analysis are needed to establish statistical correlations and quantify the impact of 
these factors in patients with advanced skin cancer. 

5. Conclusion 

Amputation in patients with locally advanced cutaneous squamous cell carci-
noma, in addition to being associated with aggressive cancer and comorbidities 
may be influenced by other factors such as socio-economic status, quality of care 
and the patient’ s relationship with the disease. 
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