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ABSTRACT
Introduction and aim. Analyzing the factors related to amputations and understanding which factors are changeable can as-
sist in the development of public policies for the prevention and education of the population. Objective: To describe the main 
etiological characteristics and symptoms after amputation in the Unified Health System (Sistema Único de Saúde – SUS) pa-
tients in order to contribute to the information for treatment planning by the multiprofessional team for these patients. 
Material and methods. Retrospective study from 2012 to 2020, evaluating data from all amputation cases seen at the Itanhaém 
Municipal Rehabilitation Service, SP. 
Results. 76 cases were studied, mostly middle-aged men, Caucasian, smokers, hypertensive, type II diabetics, some with dys-
lipdemia, cardiopathies, and the main cause of amputation was infection after wound. 
Conclusion. The population needs to be warned about the risk of amputation due to infected wounds in patients with difficulty 
in controlling their comorbidities. Patients who have undergone amputation, should be oriented towards an early utilization 
of rehabilitation services, and municipalities should prepare their medical and rehabilitation professionals for the treatment of 
characteristic symptoms that amputees report and prosthetization.
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Introduction
Before the descriptions by Hippocrates in Ancient 
Greece, the surgical procedure of amputation was already 
described in the oldest document in Hindu literature, 
Rigveda, dated 1,200 B.C. With technological evolu-
tion, it is seen as one of the first steps toward rehabilita-
tion and early return to activities of daily living. Among 
the main causes of amputation, peripheral vascular dis-
ease is the most common in people aged 50 to 75 years, 
and more than half have associated diabetes mellitus.1,2 
Among young people and men, trauma is the most fre-
quent  cause, as it leads to lesions of soft tissues and vas-
culonervous structures that cannot be repaired, causing 
amputation. Besides the aforementioned causes, muscu-

loskeletal tumors, congenital causes, and infections are 
also listed as conditions that may require amputation.3–5

The rehabilitation process for amputees takes into 
account the presence of symptoms such as pain, sen-
sory alterations, phantom limb, functional evaluation, 
comorbidities, access to purchase and maintenance of 
the prosthesis by the municipality or privately by the 
patient, as well as considering the place where the pa-
tient lives and the possibility of periodic follow-up of 
the means of assistance, which generates the need for 
a multiprofessional team in their care.6–8 Moreover, one 
must consider the patient’s expectations in relation to 
prosthetization, if his idea corresponds to reality in ac-
tivities of daily life, leisure and even sports.3,9,10 
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It is estimated that in the year 2050, approximate-
ly 3.6 million North Americans will suffer a lower limb 
amputation. It was estimated that in 2020 Brazil would 
be the sixth largest elderly population in the world, with 
20% being diabetic.11 The analysis of factors related to 
amputations and the understanding of which ones are 
changeable, can result in the development of public pol-
icies for the prevention and education of the population 
considering that many are due to complications of dis-
eases that can be avoided, controlled with a low level of 
complexity and cost.12 

Aim
Therefore, the objective of this study is to explore data 
from the health service responsible for these patients in 
a city in the state of São Paulo, showing the main eti-
ological and postamputation characteristics. To con-
tribute with information for planning the reception, 
orientations, and preparation of the multiprofessional 
team for this contingent.

Fig. 1. Data collection form

Material and methods
This was an observational, retrospective study, evaluat-
ing the data of patients who were admitted to the Itan-
haém Municipal Rehabilitation Center (CMR), which 
renders rehabilitation service via Unified Health System 
(Sistema Único de Saúde – SUS) for individuals who 
have suffered amputation, with approval by the Ethics 

Committee of the Lusíadas University Center (Opinion 
5.815.874). The data collected was for the period 2012–
2022, due to the COVID-19 Pandemic which changed 
the routine of care and reduced the number of elective 
surgeries. We collected information from 76 patients, 
using a form (Fig. 1), which collected information on 
the etiology, timing, anatomical site and place of ampu-
tation, comorbidities and related symptoms.

Principal Component Analysis (PCA) was per-
formed, with a correlation matrix, to analyze the main 
explanatory variables. This test was used to analyze in-
terrelationships between a large number of variables and 
explain them in terms of their components. The correla-
tion of these factors was then analyzed using Pearson’s 
correlation, with a significance level of 5%, adopting the 
r variation pattern between 0–0.3 insignificant, 0.31–0.5 
weak, 0.51–0.7 moderate, 0.71–0.9 strong, and above 
0.91 very strong.13 The analyses were carried out using 
the Past 4.03 program (Oslo University, Norway).

Results
The mean age of patients was 57.6 years, most were men 
(58–76.4%), Caucasian (43–56.5%), smokers (60–78.9%) 
for 24.1 years on average, and the most common etiolo-
gy was post- wound infection (37–48.6%) (Fig. 2). There 
were 41 (53.9%) with hypertension, 39 (51.3%) with type 
II diabetes, 29 (38.1%) with dyslipdemia and 12 (15.7%) 
with heart disease. The most common anatomical level 
of amputation was transtibial (30–39.4%), followed by 
transfemoral (28–36.8%) and to a lesser extent involving 
the ankle, foot, and phalanges (15–19.7%). Only 3 (3.9%) 
upper limb amputations were recorded. Most of the am-
putations were performed in the city of Praia Grande 
(28–36.8%), followed by São Paulo (19–25%) and only 
two (2.6%) in the city of origin, Itanhaém. The patients 
stayed in the hospital for an average of 40 days, but, on 
average, they sought help from the RCMP only 5 to 6 
years after the amputation. However, they reported seek-
ing physiotherapy for the first time, on average 20 months 
after the amputation. Just over half, 43 (56.5%) sought re-
habilitation within the first 6 months. Of the total, only 12 
(15.7%) had been prosthetized, and for an average time of 
8.5 years. Of the amount analyzed, 50 (65.7%) had phan-
tom limb sensation, 27 (35.5%) pain, 28 (36%) itching 
and other random symptoms such as burning, numbness, 
stabbing, shock, and tingling.

The PCA was performed, which is a multivariate 
analysis that transforms variables into the same dimen-
sion. When analyzing the figure, it was possible to ob-
serve inverse variables such as the time of prosthetization 
and hospitalization, with the etiology of the amputation, 
in addition to the site of amputation with pain (Fig. 3). For 
component 1, the variables that best explained the data 
were: time of amputation (0.33), hypertension (-0.37), di-
abetes (-0.37), use of prosthesis (0.40) and time of pros-
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thetization (0.42). For component 2, the variables were: 
time of amputation (0.41), time to start physical therapy/
protection (0.36), phantom limb (-0.35), and pain (-0.43). 
In other words, they are variables that are interrelated ac-
cording to the component presented.

Fig. 2. Etiology of amputations

Fig. 3. Presentation of the PCA for the sample according to 
the analysis variables

The variables analyzed in the correlations, although 
significant, were weak for: age x hypertension (p=0.005, 
r=0.32), hypertension x etiology of amputation (p<0.001, 
r=0.40), diabetes x etiology of amputation (p=0.002, 
r=0.35),diabetes x time of amputation (p<0, 001, r= -0.38), 
diabetes x hypertension (p<0.001, r=0.47), dyslipidemia x 
hypertension (p<0.001, r=0.40), time to physical therapy/
protection x time of amputation (p<0, 001, r=0.50),pros-
thetization x hospitalization time (p<0.001, r=0.40), pros-
thetization time x amputation time (p<0.001, r=0.40), 
prosthetization time x amputation etiology (p<0.001, r=-
0.31), prosthetization time x diabetes (p<0.001, r=-0.31), 
pain x phantom limb (p<0.001, r=0.36).

In other comparisons, despite being significant, 
the correlation was considered negligible: age x smok-
ing (p=0.004, r=0.32), smoking x time of amputation 
(p=0.030, r= -0.25), time x site of amputation (p=0.048, 

r=0.23), length of hospitalization x time of amputation 
(p=0.042, r=0.23), diabetes x age (p=0.003, r=0.25), 
dyslipidemia x gender (p=0.021, r= 0.26), other co-
morbidities x amputation site (p=0.043, r=0.23), other 
comorbidities x dyslipidemia (p=0.013, r=0.28), pros-
thetization x etiology of amputation (p=0.036, r=-0.24), 
prosthetization x time of amputation (p<0.001, r=-0.11), 
prosthetization x hypertension (p=0.028, r=-0.25), pros-
thetization x diabetes (p=0.047, r=-0.22), prosthetiza-
tion time x gender (p=0.035, r=0.24), prosthetization 
time x hospitalization time (p=0.031, r=0.25), prosthe-
tization time x hypertension (p=0.021, r=-0.26), pain x 
amputation site (p=0.012, r=-0.19).

Discussion
From 2012 to 2020 the patients admitted to the only re-
habilitation SUS service in their municipality were mid-
dle-aged, mostly male, Caucasian and smokers for years, 
the main cause of amputation was infection after wound, 
more than half were hypertensive, type II diabetics and 
could still have related dyslipdemia and heart disease.

The data found are similar to those of Jesus-Silva et 
al. in which gender, age range and statements regarding 
the etiology of amputations are similar.14 They highlight-
ed the presence of chronic peripheral arterial disease 
and diabetes as the main causal factors. In Brazil, due to 
the high prevalence of atherosclerotic disease, diabetes, 
and the difficulty in controlling these factors there is the 
likelihood of higher levels of lower limb amputations, 
such as transtibial and transfemoral amputations, cor-
roborating the findings of this study.14 Local wound in-
fections were the main factor found, being described as 
an important risk factor, thus, the immediate therapeu-
tic approach in early skin lesions should be emphasized 
to minimize their progression and the resulting ampu-
tation. Infections after minimal wounds are more sus-
ceptible in diabetics and people with peripheral vascular 
insufficiencies due to the longer exposure time to exter-
nal media due to the longer healing period required, in-
creasing the risk of amputations.2 Considering that most 
of the amputations were performed in other cities, simi-
lar findings pointed out in the study by Jesus-Silva et al., 
can be valid in which the reduced access to a physician 
and the poor socioeconomic level make it difficult to at-
tempt revascularization and result in the impossibility 
of limb preservation and major amputations.14 Barnes 
et al. pointed out low socioeconomic level as one of the 
criteria that point to greater chances of amputations, 
which emphasizes the importance of the services in the 
city that perform the related care to be more publicized 
and especially to be prepared to receive these patients.2

Approximately half of amputee patients sought phys-
iotherapy in the first six months, the presence of a phan-
tom limb was common and there were reports of pain, 
itching, numbness, burning, stabbing, shock, and tin-
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gling. Mallik et al. described a 60–80% incidence of phan-
tom pain and classified any other report in addition to 
pain as phantom sensation.15 This sensation includes the 
other symptoms mentioned above by the patients in this 
study. The phantom sensation was more frequent (65.7%) 
than pain itself (35.5%); however, studies indicate that 
phantom pain can last from 2–30 years and that some-
times it is difficult for the patient to distinguish between 
local pain and phantom pain or sensation.6,7,15,16 Aternali 
and Katz mention a high prevalence of phantom pain (50-
80%), with high levels of pain and the difficulty with its 
chronicity, affecting quality of life.16 These authors report-
ed that the pain is typically of neuropathic origin, usual-
ly starts in the first week after amputation and decreases 
in severity and frequency over time. However, when in-
vestigating treatment methods such as mirror therapy, 
transcranial magnetic stimulation, virtual reality, desen-
sitization therapy, and even surgery, there is neither a con-
sensus nor superiority among these alternatives to justify 
their choices.16 Neither the pathophysiology of phantom 
pain has been completely established, it is known that 
there is involvement of peripheral and central mecha-
nisms, from the limb’s encephalic representational zones 
to the pathways to the amputation site, but it still requires 
the establishment of relationships.6,7 That is, in view of the 
complexity of phantom pain, initial orientations are im-
portant and the rehabilitation program must be empha-
sized during hospitalization and soon after amputation.

If we add the values of vascular insufficiency eti-
ologies (23.6%) with those of infection after wounds 
(48.6%), which can be directly related, we get 72.2% of 
amputee patients analyzed. This value is 3.2 times high-
er than the traumatic cause (22.3%), without correlat-
ing it with the high incidence of comorbidities, which 
according to Varma et al. increases the risk of ampu-
tations.5 Taking into account the estimate of approxi-
mately 69 million (32.3%) hypertensive patients and 20 
million (9.4%) diabetics in Brazil, it sounds pertinent to 
prepare basic and specialized care in each city to edu-
cate and care for this population to prevent amputations 
from occurring.17,18

Given the data analyzed, the focus should remain on 
strategies that educate the population to stay away from 
risk factors, minimizing the number of complications and 
consequently amputation. The decrease in the number of 
amputations is related to better diabetes control, better 
governmental public health strategies, such as the imple-
mentation of a multidisciplinary team for the treatment of 
the diabetic foot with efficient coverage in the geograph-
ic area of care.14 Investing in education and preventive 
means of care by SUS is necessary, as these initial expenses 
directly refer to the occurrence of an amputation, which, 
in addition to being costly for the patient, costs the pub-
lic purses from the surgery to the end of the rehabilitation 
process. More than the value of a prosthesis, the munici-

palities must have a multidisciplinary team, composed of 
an orthopedist, a vascular surgeon, a psychologist, a phys-
iotherapist, a prosthesis and orthesis technician, among 
other professionals, which is not the reality in most mu-
nicipalities, making the prognosis of these patients more 
difficult. Thus, as Gailey et al. state, only a small percent-
age performs physical therapy after an amputation, either 
due to lack of guidance, interest, knowledge of treatment 
sites, or inadequate structures, which results in the im-
possibility to achieve maximum functionality.19 There-
fore, it is expected that the knowledge of the variables 
analyzed in this study will serve to plead for educational 
programs to inform patients and control their comorbid-
ities, in addition to being the basis for the organization 
of public managers, together with health professionals, 
for the preparation of prevention programs and efficient 
treatment for those who have undergone an amputa-
tion.6,16 A limitation is that the data was taken from a rel-
atively small population sample, from just one city in the 
interior of the state of São Paulo – Brazil, and that studies 
with different populations are important for comparing 
other realities.

Conclusion
The population needs to be alerted to the risk of am-
putation due to inadequate control of their comorbidi-
ties. In case of amputation, patients should be oriented 
toward the early search for rehabilitation services, and 
municipalities must prepare their professionals for the 
treatment of common symptoms and prosthetization. 
Additionally, the process of purchasing the prosthesis 
and follow-up of the patient should be well structured, 
so that the prognosis of functionality and return to daily 
life, professional and leisure activities can be maximized.
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