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Abstract 
 

The objective of the present study was to reveal the basic parameters of quality of life (QoL) in patients 
with osteosarcoma after limb salvage surgery and after amputation. Study participants were 80 inpatients 
with osteosarcoma of the National Medical Research Center of Oncology named after N.N. Blokhin. 39 
patients underwent amputation and 41 patients had limb salvage surgery. QoL was studied in a month 
after the treatment. Method. The Quality of Life Questionnaire (Core 30, of the European Organization 
for Research and Treatment Cancer) developed by the Study Group on Quality of Life, was used in order 
to study the aspects of patients’ health-related QoL. Patients’ psychological characteristics were studied 
by means of the Big V, WCQ and PIL Test questionnaires. Results. The results of the study of QoL basic 
parameters in patients with osteosarcoma revealed no significant differences between patients who 
underwent amputation and patients after limb salvage surgery. The patients had similar QoL indices in 
both functional and symptom scales, and similar pain intensity, too, assessed by patients themselves and 
their attending physician, except physical and cognitive functioning, which were slightly higher in 
patients who had limb salvage surgery. Conclusion. The absence of differences in QoL in patients with 
osteosarcoma after amputation and after limb salvage surgery needs further thorough research in order to 
reveal psychological factors of adjustment to the disease in these patients.  
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1. Introduction 

The health-related quality of life (QoL) concept pays attention to patients’ emotional experience of 

disease, particularly to a personal sense of possibility to satisfy actual needs and possibility of full social 

functioning in spite of disease limitations. QoL in oncological patients nowadays is studied intensively 

(Andrews et al., 2019). The issue of QoL in patients with bone tumors after limb salvage surgery (LSS) 

and amputation is especially actual (Ortiz Cruz et al., 2018; Silva et al., 2019). 

For patients after amputation, QoL is associated with pain, adaptation to the prosthesis and 

psychosocial well-being (Vaz et al., 2012). The ability to walk is considered central to their QoL (Davie-

Smith et al., 2017), as well as some clinical characteristics such as the level of amputation, time after 

amputation, etc. (Matos et al., 2020).  

At the same time, researchers do not have a common opinion regarding the level of QoL of 

patients depending on the surgical intervention that was performed on them. So, some findings suggest 

that the overall QoL of patients after LSS is significantly higher than the QoL of patients who underwent 

amputation (Mason et al., 2013). Others report better QoL in patients who underwent amputation than in 

patients who had LSS (Krans-Schreuder et al., 2012; Tekin et al., 2009). There is also evidence of similar 

levels of QoL, survival rates, local recurrence and complications in these two groups of patients (Aksnes 

et al., 2008; Mavrogenis et al., 2012; Robert et al., 2010).   

2. Problem Statement 

Despite the importance of the issue, the number of studies aimed at conducting a comparative 

analysis of QoL of oncological patients after LSS and amputation is still limited, and the results of these 

studies are contradictory. A detailed study of the parameters of patients’ QoL, taking into account their 

physical and psychological status, would help to clarify the issue of the positive or negative impact of a 

particular type of surgical intervention on the QoL of cancer patients and the factors influencing it.   

3. Research Questions 

The existing discrepancies in the understanding of the abovementioned problem determined the 

relevance of this study. Among the research questions that were formulated by the authors when planning 

the study, the following can be noted: 

i. to study the main parameters of the QoL of patients after amputation and LSS, including 

their subjective satisfaction with physical, mental and social functioning, and to compare 

the QoL in these two groups of patients; 

ii. to study patients’ psychological characteristics, including their personality traits, their 

coping strategies related to adaptation to the stress of the disease and their perception of a 

general sense of meaning and purpose in life. 
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4. Purpose of the Study 

To evaluate the factors that determine the QoL in patients with lower extremity bone and soft 

tissue cancer, an interdisciplinary study is carried out (Shchelkova et al., 2021). One of the goals of the 

study was to assess the differences in the psychological characteristics of patients undergoing different 

types of surgical interventions. 

5. Research Methods 

The research was carried out by an interdisciplinary team at the National Medical Research Center 

of Oncology named after N.N. Blokhin (Moscow, Russia).  

5.1. Participants 

The participants of the study were 80 inpatients of the Center; all of them diagnosed with 

osteosarcoma. 39 patients underwent amputation and 41 patients had limb salvage surgery. The mean age 

of patients who underwent amputation was 48±2.2 years and the LSS sample mean age was 33±3.8. 

There were 25 males (61 %), 16 females (39 %) in the group of patients who had LSS and 

29 males (74 %), 10 females (26 %) in the group of those who underwent amputation. 

5.2. Instruments 

Quality of life was studied using the EORTC QLQ-C30 (Quality of Life Questionnaire Core-30) 

and a specific module BM22 (Bone Metastases 22) developed by the Study Group on Quality of Life of 

the European Organization for Research and Treatment Cancer (Aaronson et al., 1993; Fayers et al., 

2001). 

In order to study personality characteristics, ways of coping and life purposes in patients after LSS 

and amputation the following questionnaires were used: 

• Personality inventory “Big Five” by L. Pervin and O.P. John, which aims at revealing five 

global personality factors bound up with the levels of extraversion, self-consciousness, 

cooperation, emotional stability and personal resources. A version of a Russian adaptation of 

the questionnaire was used. 

• Questionnaire “The Ways of Coping Questionnaire” (WCQ) by R. Lazarus and S. Folkman, 

standardized on a native sample. The method aims at revealing coping strategies that a person 

uses in stressful and difficult situations. 

• “Purpose-in-Life Test – PIL” by D. Krambo and L. Maholik. We used a Russian adaptation of 

the test, which is described as an instrument to assess person’s experience of ontological life 

significance. 

The data were analyzed using a complex of methods of mathematical statistics.   
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6. Findings 

The study results showed that the two groups of patients had similar indices of QoL basic 

parameters, and similar pain intensity, too, assessed by patients themselves and their attending physician. 

At the same time, a number of differences of QoL functional scales and psychological characteristics was 

revealed in patients with osteosarcoma after LSS and amputation. 

 

Table 1.  Equal QoL indices in patients with osteosarcoma after LSS and amputation 
EORTC QLQ-C30 scales LSS (n=41) M±m Amputation (n=39) M±m 

General Health (QL) 56.3±3.5 49.0±3.7 
Role Functioning (RF) 56.9±5.3 46.9±6.4 

Emotional Functioning (EF) 70.7±3.6 71.3±3.9 
Social Functioning (SF) 64.6±5.5 56.7±5.1 

Fatigue (FA) 41.2±3.9 45.8±4.2 
Nausea and vomiting (NV) 8.1±2.6 8.9±2.8 

Pain (PA) 39.4±4.9 43.2±5.5 
Dyspnea (DY) 21.1±4.6 23.9±5.0 
Insomnia (SL) 33.3±5.1 38.5±5.0 

Appetite loss (AP) 24.4±4.4 33.3±4.9 
Constipation (CO) 13.8±4.2 24.9±5.9 

Diarrhea (DI) 4.9±1.9 11.5±3.8 
Financial difficulties (FI) 55.1±5.3 44.8±5.3 

 

As shown in Table 01, patients who had LSS and those who underwent amputation did not 

significantly differ in their QoL (p>0.1), more specifically, in the parameters of general health, role, 

emotional and social functioning, as well as symptoms burden. Patients had similar levels of fatigue, pain 

and insomnia. 

 

 

 Differences in QoL in patients after LSS and amputation. Note: PF – “Physical functioning” 
scale, CF – “Cognitive functioning” scale of the EORTC QLQ-C30. LSS – group of patients 

after limb salvage surgery, AMP – group of patients after amputation 
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As Figure 01 shows, patients after LSS tended to have a slightly better QoL on the scales 

“Physical functioning” (PF) (p<0.07) and “Cognitive functioning” (CF) (p<0.09), than patients who 

underwent amputation. These findings should be tested on a larger sample in the future. 

 

 

 Extraversion and cooperation in patients after LSS and amputation. Note: Ext – “Extraversion” 
scale, Coop – “Cooperation” scale of the Big V inventory. LSS – group of patients after limb 

salvage surgery, AMP – group of patients after amputation. 

The study of patients’ psychological characteristics revealed the following. As it is shown on 

Figure 02, the group of patients after LSS was characterized by a slightly lower extraversion rate (p<0.07) 

and higher cooperation rate (p<0.08), measured by means of the Big V questionnaire, than patients after 

amputation. 

 

 

 Differences in coping in patients after LSS and amputation. Note: Distancing, Escape, 
Reappraisal – scales of the WCQ. LSS – group of patients after limb salvage surgery, AMP – 

group of patients after amputation. 

The given above Figure 3 shows the differences that were established in terms of coping behaviour 

of patients after LSS and amputation. Patients with osteosarcoma who had LSS use the coping strategies 

of distancing (p<0.008), escape–avoidance (p<0.001) and positive reappraisal (p<0.001) significantly 

more often than patients with osteosarcoma who underwent amputation. 
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 Differences in purpose in life of patients after LSS and amputation. Note: Int cont – “Internal 
locus control” scale, Exter cont – “External locus control” scale of the PIL Test. LSS – group 

of patients after limb salvage surgery, AMP – group of patients after amputation. 

The study of the subjects by means of the PIL Test revealed (Figure 4) that patients who went 

through LSS were characterized by an internal locus control (p<0.05), whereas the patients who 

underwent amputation had an external locus control (p<0.001). 

Our research, as well as studies conducted earlier (Furtado et al., 2017), shows that surgical 

treatment for a patient with sarcoma of the lower extremity is a traumatic event, and has a severe impact 

on patients and their quality of life. 

It was revealed that patients who had LSS and those who underwent amputation had similar QoL 

basic parameters, meanwhile there were differences in their physical and cognitive functioning. Our 

findings are consistent with the results of research of Aksnes et al. (2008), Robert et al. (2010) and others, 

who showed comparable findings in a similar sample of patients. Thus, despite the seeming alikeness of 

outcomes of the two types of surgery for the patients’ subjective well-being, the QoL concept remains 

actual and applicable when determining the treatment strategy for each patient. However, patients’ QoL 

should be assessed over time, with follow-up control and in connection with their psychological 

characteristics and psychological state, including the possible psychotrauma related to their life-

threatening condition and serious surgical intervention. 

The study of personality characteristics revealed higher extraversion rates in patients who 

underwent amputation, but lower rates of cooperation, than in patients who had LSS. The situation of 

limb loss may “block” the cooperation traits in this group of patients because of the emotional issues and 

a possible feeling of mistrust that they face due to their condition. Altogether, it should be established in 

further studies whether it is related to patients’ premorbid characteristics or it can be related to the 

specific situation of psychological assessment after surgery. 

Patients from the group that underwent LSS showed a more frequent use of different coping 

strategies that allowed them to adapt to the situation of the disease and treatment more effectively; that 

may also explain their better QoL in terms of physical and cognitive functioning. 

The study of purpose in life in patients with osteosarcoma revealed higher internal control in 

subjects who had LSS and higher external control in those who underwent amputation, which apparently 
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reflects the impact of surgery type on persons’ perception of life purposes, life meaning and the 

possibilities of oneself to control the events in life. These findings may be helpful in determining the 

traumatizing effect of surgery on patients and the resources that they have to cope with this situation. 

7. Conclusion 

Traditionally, the assessment of the QoL of patients with osteosarcoma is carried out from the 

point of view of a medical approach. The absence of differences in QoL basic parameters in patients after 

amputation and after limb salvage surgery supports the need of further thorough research based on the 

biopsychosocial model with the aim of revealing the psychological and social factors of adjustment to the 

disease and treatment in these patients. 
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