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Objective: To explore the changes in latent categories of body image among patients with malignant bone tumors before and after
amputation surgery over time, and to analyze the influencing factors.

Methods: Between October 2021 and December 2024, 194 patients with malignant bone tumors were assessed before and after
surgery using a general questionnaire and the Body Image Scale to analyze latent changes.

Results: Patients were categorized into two groups based on their body image before and after amputation: the high body image group
and the low body image group. The high body image group exhibited strong stability, with a probability of 0.849 of maintaining their
original group status. Patients with malignant bone tumors in the low body image group tended to transition to the high body image
group over time, with a transition probability of 36.4%. Logistic regression analysis revealed that patients with low social support
(OR=3.580), amputation sites on the thigh (OR=2.687), forearm (OR=1.568), and hemipelvis (OR=4.015) were more likely to shift
from the low body image group to the high body image group (OR > 1). Conversely, patients aged 60 years or older (OR=0.697) had
a lower probability of transitioning from the low body image group to the high body image group (OR < 1). When considering the
change from the high body image group to the high body image group as the reference, the probability of patients with family
residence (OR=1.582) and high social support (OR=2.567) transitioning from the high body image group to the low body image group
increased (OR > 1).

Conclusion: Clinical medical staff should focus on high-risk groups and intensify perioperative psychological interventions for
patients. This includes providing psychological counseling and enhancing social support to improve patients’ body image and enhance
their quality of life and rehabilitation outcomes.
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Introduction
Primary malignant bone tumors constitute approximately 1% of all tumors.' Radical resection, or amputation, is the
preferred treatment for bone tumors, significantly improving survival rates.>

Body image is an individual’s subjective perception, emotion, and attitude towards their own body, encompassing
appearance, function, and social perception.* Patients with bone tumors who undergo limb amputation are susceptible to
body image disorders due to physiological changes, psychological impacts,’ social pressures, and various other factors.
Limb deformity not only compromises the body’s integrity but also leads to chronic pain, restricted movement, and
phantom limb pain, further exacerbating physical discomfort.® Additionally, patients may experience a self-identity crisis
due to changes in appearance, resulting in a strong sense of stigma, social anxiety, and even depression, which severely
affects their emotional regulation.” Studies indicate that the incidence of psychological maladjustment in amputee
patients is markedly higher than in the general population.® Prolonged psychological imbalance can decrease treatment

compliance and potentially impact survival rates.’
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Latent transition analysis (LTA) is a statistical method used in longitudinal research. It employs latent class modeling
to identify unobservable heterogeneous subgroups (ie, latent classes) to which individuals belong at different time points
and further analyzes the dynamic transitions of these class states over time. The core principle involves utilizing multi -
wave longitudinal data. First, conduct a latent class analysis (LCA) at each time point independently to determine the
optimal number and characteristics of the classes, ensuring measurement invariance across time. Subsequently, estimate
a transition probability matrix to quantify the likelihood of individuals moving from one specific class at a prior time
point to another class at a subsequent time point. This reveals heterogeneous developmental patterns within the
population. Unlike traditional methods that primarily focus on changes in variable means, LTA emphasizes capturing
qualitative shifts in individuals’ class memberships.'®

Body image is shaped by a complex interplay of multidimensional factors. Research indicates that demographic
characteristics, such as age and occupation, serve as significant influencers, as variations in them may be linked to
differences in social roles, life pressures, and accessible resources.'' Concurrently, clinical features—particularly treat-
ment - related factors like amputation site—directly alter physical form and function, thereby profoundly affecting an
individual’s perception of their body. Furthermore, psychosocial factors, with the level of social support acting as
a crucial external buffer resource, play a moderating role in the psychological adaptation process to bodily changes.'?
Together, these elements interact to shape the patient’s body image experience across different phases of illness and
treatment.

However, there may be variations in the body image levels of patients with malignant bone tumors before and after
amputation. Thus, understanding the body image levels of these patients before and after amputation surgery, and
providing timely management and intervention during critical stages, is beneficial for maintaining their physical and
mental health. This is crucial for their prognosis and overall well-being.?

Research on the body image of amputee patients with malignant bone tumors has been limited to analyzing the
influencing factors of cross-sectional surveys, which cannot capture the heterogeneity among patients. There are also no
reports on the evolution of body image over time before and after amputation surgery.

In light of this, this study utilized Latent Transition Analysis to explore the longitudinal trends in body image levels
among patients with malignant bone tumors before and after amputation surgery, which aids healthcare professionals in
early identification of individuals at high risk for body image disturbance and enables the implementation of targeted
psychological interventions. Future research could further integrate biomarkers and longitudinal data to develop precise
dynamic management models.

Study Subjects and Methods
Study Subjects

From October 2021 to December 2024, a convenience sampling method was employed to select 194 patients with
malignant bone tumors who were admitted to the Department of Orthopedics at the Second Affiliated Hospital of Xuzhou
Medical University as the subjects of the research. Inclusion criteria: patients met the diagnostic criteria'* over 18 years
old, possessed a basic understanding and communication skills, and had all signed informed consent forms. Exclusion
criteria: patients with a history of mental or psychological diseases; patients with a history of physical limb disability or
activity disorders. Additional exclusion criteria: severe postoperative complications, death, and other reasons that led to
incomplete participation in the two longitudinal measurements. The sample size'®> was calculated using the following
formula:

n:§[aﬂ—|— K

Gez] (Uapa + Uﬂ)z

For the repeated measures longitudinal survey, in conjunction with the pilot study, the sample size required to be at least
156 cases. Considering the 10% dropout rate typical in longitudinal surveys, the minimum sample size for this study was
determined as n = 156 / (1-0.10) = 174. The study protocol was approved by the institutional ethics committee (approval
number: XKZY2021090016) and the study was performed in accordance with the ethical standards of the Declaration of
Helsinki. All subjects volunteered to participate in this study and signed the informed consent form.
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Survey Instrument

General Information Questionnaire

The general information questionnaire was self-compiled by the researchers. It included age, gender, education level,
residence, lifestyle, economic income, marital status, self-rated social support system (low, medium, high), self-rated
mental health status (healthy, sub-healthy, mentally imbalanced), presence of metastases, and amputation site.

Body Image Scale (BIS)

This scale was developed by Hopwood'® and Chinese scholar Cui Wanyu.'” It encompassed three dimensions: emotion,
behavior, and cognition, with a total of 10 items. Each item was scored from 0 to 3, ranging from “not at all” to “very
much”. The total score ranged from 0 to 30, with higher scores indicating greater disturbance from body image problems.
The Cronbach’s a coefficient for the scale was 0.940. In this study, the Cronbach’s a coefficients were 0.824 and 0.815.

Data Collection Methods

To ensure the consistency of the questionnaire distribution process and maintain data quality, all nursing staff involved in
the distribution were systematically trained before the study commenced. The survey was conducted in a relatively
private environment. Nurses explained the purpose and content of the survey to patients in detail, and the questionnaire
was distributed after obtaining the patients’ informed consent. A unified scale was used to measure the enrolled patients
at two distinct stages: upon admission/before surgery (T1) and after surgery/before discharge (T2). Patients selected the
questionnaire independently. The questionnaire was retrieved immediately after completion, and any with more than two
missing items were verified promptly. Researchers then strictly reviewed the returned questionnaires, focusing on the
authenticity of the responses, and eliminated those that were invalid and did not meet the requirements. Two independent
input methods were used to ensure the accuracy of data entry and analysis.

Statistical Methods

The statistical packages SPSS 28.0 and Mplus 8.3 were utilized for data analysis. Measurement data were characterized by
mean and standard deviation, while enumeration data were described by frequency and percentage (%). In this research,
t-tests and chi-square tests were employed to examine the influence factors between groups, assessing the impact of various
factors on different latent profiles, with the significance level set at P < 0.05. Mplus 8.3 software was utilized to conduct
a latent profile category analysis of the body image of patients with malignant bone tumors. Initially, data model C1 was
established, and the number of categories was incrementally increased. The optimal fitting model was selected by
comparing the log-likelihood function value (Log(L)), Akaike information criterion (AIC), Bayesian information criterion
(BIC), and sample size-adjusted BIC (aBIC) values. Furthermore, the Lo-Mendell-Rubin adjusted likelihood ratio test
(LRT), bootstrap-based likelihood ratio test (BLRT), and P-value were commonly used to evaluate the model fit. The
entropy value was used to assess the accuracy of classification, with values closer to 1 indicating higher classification
accuracy. Latent transition analysis (LTA) was applied to uncover changes and transition patterns in latent category states
over time, using transition probabilities. Univariate analysis was conducted through LTA, and statistically significant
indicators were selected as independent variables, with LTA body image transition categories serving as dependent
variables. Logistic regression was employed to analyze the factors influencing latent transition probabilities, with
a P-value of less than 0.05 considered statistically significant.

Results

Basic Information and Body Image Scale Scores
A total of 194 questionnaires were distributed, and 2 invalid questionnaires were excluded, resulting in an effective
recovery rate of 98.97%. The patient information is presented in Table 1.

Latent Profile Analysis of Body Image in Patients with Malignant Bone Tumors
In this study, researchers selected scores from 10 items as the evaluation index for the body image score. Starting from the
baseline model (with the number of categories set to 1), the researchers fitted models containing 1 to 4 latent profiles in sequence.
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Table | General Information of the Participants (n=192)

Items Categories n % Items Categories n %
Age (years) <45 46 | 23.96 Style of residence Living alone 9 4.69
45 ~ 59 82 | 4271 Family residence | 183 | 95.31
260 64 | 3333 Place of residence Town 96 | 50.00
Gender Male 109 | 56.77 Rural 96 | 50.00
Female 83 | 43.23 | Self-rated mental health Health 55 | 28.65
Level of education Junior high school and below | 64 | 33.33 Sub-health 120 | 62.50
High school 75 | 39.06 Imbalance 17 8.85
Junior college and above 53 | 27.61 Social support Low support 29 | 15.10
Monthly household income (yuan) < 4000 38 | 19.79 Medium support | 121 | 63.02
4000~ 62 | 3229 High support 42 | 21.88

7000~ 52 | 27.08 Metastatic foci Yes 15 7.8l
> 10,000 40 | 20.84 No 177 | 92.19
Marital status Unmarried 5 2.60 Amputation site Lower leg 69 | 35.94
Married 174 | 90.63 Thighs 86 | 44.79
Divorce 13 6.77 Forearm 22 | 1146

Occupation Enterprises and institutions 29 | 15.10 Palms and fingers | 10 5.21
Individual 45 | 23.44 Half pelvis 5 2.60

Clerk/staff 75 | 39.06
No 43 | 2240

Table 2 Comparison of Fitting Parameter Indexes for Various Latent Profile Models (n=192)

Time | Model AIC BIC aBIC Entropy | LRT | BLRT | Class Probability
TI | 2830.951 | 2855.803 | 2832.540

2 2788.784 | 2787915 | 2787.133 0.830 0.006 | <0.001 0.62/0.38

3 2785.132 | 2774.829 | 2766.216 0.875 0.082 | <0.001 0.24/0.48/0.28

4 2643.073 | 2679.241 | 2618.904 0.899 0.137 | 0.168 | 0.25/0.10/0.21/0.44
T2 | 2843.286 | 2899.257 | 2837.867

2 2717.932 | 2718.294 | 2723.943 0.905 0.000 | <0.001 0.47/0.53

3 2616.998 | 2658.750 | 2628.860 0918 0.070 | <0.001 0.27/0.48/0.25

4

2511.566 | 2581.854 | 2524.897 0.930 0.156 | <0.001 | 0.25/0.19/0.23/0.33

The detailed data are presented in Table 2. For nodes T1 and T2, when LRT and BLRT are statistically significant, the smaller the
AIC, BIC, and aBIC values are, the better the fit is. Moreover, an Entropy greater than 0.8 indicates higher credibility of the
classification results. In this study, two category models were ultimately selected. Based on the distribution, the overall body
image scores for category 1 were low, while those for category 2 were high. Consequently, this study named category 1 and
category 2 as the pre-operation low body image group and the post-operation body image group, respectively, as depicted in
Figure 1.

The measurement invariance of the patient body image scale across time was evaluated by constructing a series of nested
models: a configural invariance model, a weak invariance model (with factor loadings constrained equal), and a strong
invariance model (with both factor loadings and item intercepts constrained equal). The model fit indices are presented in
Table 3. The results indicated that the patient body image scores demonstrated configural, metric, and scalar invariance across
time (as evidenced by ACFI < 0.01), thus satisfying the necessary preconditions for conducting Latent Transition Analysis.

Analysis of Latent Changes in Body Image of Patients with Malignant Bone Tumors
Before and After Amputation Surgery

Table 4 presents the results of latent changes in two body image categories before and after surgery in patients with
malignant bone tumors. The diagonal elements of the transition matrix represent the probability that a subject remains in
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Figure | Latent profile line chart of body image in patients with malignant bone tumors before and after amputation surgery.

the original latent state at two adjacent time points. From pre-amputation to post-amputation, the probability of subjects
in the low body image group and the high body image group remaining in their respective groups was higher, at 0.636
and 0.849, respectively. Patients with malignant bone tumors in the low body image group tended to transition to the high
body image group over time, with a transition probability of 36.4%.

Univariate Analysis of Latent Categories of Body Image in Patients with Malignant

Bone Tumors Before and After Amputation

Univariate analysis revealed that the latent category of body image prior to surgery significantly differed by age
(x*=8.771, P=0.012) and occupation (x°=10.904, P=0.012). The latent category of body image post-surgery also showed
significant differences by age (x*=11.741, P=0.003) and place of residence (x*=4.099, P=0.012). There were significant
variations between the two groups in terms of age (x*=11.741, P=0.003), occupation (x*=20.714, P<0.001), lifestyle
((*=4.850, P=0.028), social support (x°=6.830, P=0.033), and amputation site (x°=18.947, P<0.001), as detailed in
Table 5.

Table 3 Model Fit Indices for the Measurement Invariance Models of the Patient Body
Image Scale Across Two Time Points

2 dif | P CFl | ACFI | TLI | RMSEA | SRMR

Configural Invariance | 233.431 | 72 | <0.001 | 0.994 - 0.988 0.040 0.024
Metric Invariance 245.614 | 80 | <0.001 | 0.994 | 0.000 | 0.990 0.037 0.026
Scalar Invariance 307.628 | 88 | <0.001 | 0.987 | 0.001 | 0.985 0.040 0.035

Table 4 Latent State Probability and Latent Transition Probability of Body Image in Patients with Malignant Bone Tumors Before and
After Amputation (n=192)

Time Points Low Body Image Group | High Body Image Group
Latent state probability Tl 0.624 0.376
T2 0.472 0.528
Latent transition probabilities before and after surgery | Low body image group 0.636 0.364
High body image group 0.151 0.849

Cancer Management and Research 2026:18 heeps: 5
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Table 5 Univariate Analysis of General Information and Latent Profile of Body Image (n=192)

Variables Before Surgery Ve P-value After Surgery Ve P-value
Low Body Image Group High Body Image Low Body Image High Body Image
(n=119) Group (n=73) Group (n=90) Group (n=102)
Age (years) 8.771 0.012 11.741 0.003
<45 21 25 16 30
45 ~ 59 51 31 33 49
260 47 17 41 23
Marital status 4.497 0.106 3.324 0.190
Unmarried 2 3 2 3
Married 112 62 85 89
Divorced 5 8 3 10
Education 2.445 0.295 2491 0.288
Junior high school and below 44 20 37 27
High school 46 29 40 35
Junior college and above 29 24 23 30
Place of residence 2.674 0.102 4.099 0.043
Town 54 42 38 58
Rural 65 31 52 44
Monthly household income (yuan) 0.897 0.826 3.208 0.361
<4000 23 15 20 18
4000~6999 41 21 27 35
7000~10,000 30 22 28 24
>10,000 25 15 15 25
Occupations 10.904 0.012 20.714 | < 0.001
Enterprises and institutions 12 17 6 23
Individual 26 19 23 22
Clerk/staff 47 28 30 45
No 34 9 31 12
Style of residence 3.288 0.070 4.850 0.028
Living alone 3 6 | 8
Family living 116 67 89 94
Self-rated psychological status 5.894 0.052 2.338 0311
Health 34 21 26 29
Sub-health 79 41 59 6l
Imbalance 6 I 5 12
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Social support
Low support
Medium support
High support
Metastatic foci
Have
No
(Intended) amputation site
Calf
Thighs
Forearm
Palms and fingers
Half pelvis

15
72
32

110

46

49
15

14
49
10

67

23
37

5.208

0.027

7.033

0.074

0.869

0.134

55
26

82

31

34
17

20
66
16

95

38
52

6.830

0.273

18.947

0.033

0.602

< 0.001
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Influencing Factors of Latent Changes in Body Image Before and After Amputation in

Patients with Malignant Bone Tumors

Taking the LTA symptom change category as the outcome variable, and the subjects who maintained the original group
probability as the reference group, Logistic regression was used to explore the influence of statistically significant
variables in univariate analysis on the changes of latent categories of body image in patients with malignant bone tumors
before and after amputation surgery over time, and to obtain the odds ratio of subjects changing to other groups (odds
ratio, P < 0.05). OR), as shown in Table 6. When the category of low body image group — low body image group was
changed to the reference from pre-surgery to post-surgery, Patients with low social support (OR=3.580), amputation site
of thigh (OR=2.687), forearm (OR=1.568), and hempelvis (OR=4.015) were more likely to change from low body image
group to high body image group (OR > 1). However, patients aged >60 years (OR=0.697) were less likely to change from
low body image group to high body image group (OR < 1). When taking the category change from high body image
group to high body image group as the reference, the probability of patients with family residence (OR=1.582) and high
social support (OR=2.567) to change from high body image group to low body image group increased (OR > 1).

Discussion
The Body Image of Patients with Malignant Bone Tumors Before and After

Amputation Showed Heterogeneity

The results of this study indicated that the proportion of patients with a low body image decreased from 83.2% before
amputation to 55.7% post-amputation. Conversely, the proportion of patients with a high body image increased from
16.8% to 44.3%, signifying a significant shift in body image perception before and after the procedure. Patients with
a lower preoperative body image may have been less affected by substantial changes in their body image. Despite the
stress of disease diagnosis and impending surgery, these patients maintained hope for treatment and rehabilitation.
Psychologically, they were more focused on the treatment of their disease than on changes in their physical appearance.'®
In contrast, patients in the high body image group may have had preexisting psychological issues,'® such as anxiety,
depression, or excessive concern about their disease prognosis, which could have led to a higher preoperative body
image.”® The decrease in the proportion of patients with a low body image and the increase in those with a high body
image after surgery might be attributed to changes in body image perception. Amputation disrupts patients’ original body
image cognition, often resulting in a profound sense of self-rejection.?! Furthermore, postoperative challenges, including
amputation care and managing complications, can limit patients’ quality of life and self-care abilities, fostering feelings
of helplessness and defeat.**>* Additionally, the ongoing impact of social stigma and discrimination can affect patients
psychologically, leading them to avoid social interactions out of fear of others’ judgment. This avoidance can exacerbate
feelings of loneliness and self-denial, causing more patients to transition from the low to the high body image group.**

The Latent Profile of Body Image of Patients with Malignant Bone Tumors Before and

After Amputation Showed Dynamic and Stable Changes Over Time

The study’s findings indicated that from pre-amputation to post-surgery, the likelihood of subjects in the low body image
group and the high body image group remaining in their respective groups was higher, at 0.636 and 0.849, respectively.
Patients with malignant bone tumors in the low body image group tended to transition to the high body image group over
time, with a transition probability of 36.4%. The patients with high body image before and after operation showed higher
stability, and the patients with high body image before operation were more likely to have body image disorder after
operation.”> Amputation, as a significant life event, directly impacts a patient’s body image and self-concept. The
physical integrity of the self is compromised, making patients more susceptible to reviewing and feeling shame about
their amputation, leading to continuous self-denial. This is also why patients in the high body image group have a higher
probability of remaining in their original group.”® The preoperative low body image state is often based on a lack of
understanding of the severity of the disease. With the realistic impact of surgical trauma and limb loss, the patient’s
psychological defense mechanisms are broken, leading to an increase in body image levels. The dysfunction and social
adaptation challenges faced by patients during the postoperative rehabilitation stage further exacerbate this
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Table 6 Occurrence Ratio of Latent Category Transition Probability Influenced by Covariates of Body Image in Patients with
Malignant Bone Tumors, Before and After Amputation (n=192)

Items Latent Status OR value P-value
Preoperative to R
Postoperative Low Body Image High Body Image
Group Group
Age 45 to 59 Low body image group - 0.934 > 0.05
years old
<45 years old was used as control High body image group 1.256 - > 0.05
260 years old Low body image group - 0.697 < 0.05
High body image group 1.056 - > 0.05
Occupation Individual Low body image group - 1.058 > 0.05
Enterprises and institutions were used High body image group 0.685 - > 0.05
as controls
Staff Low body image group - 1.225 > 0.05
High body image group 0.562 - > 0.05
No Low body image group - 0.737 > 0.05
High body image group 0.499 - > 0.05
Style of residence Family Low body image group - 0.819 > 0.05
residence
Living alone was used as a control High body image group 1.582 - < 0.05
Self-rated social support High support Low body image group - 0.633 > 0.05
Controls were supported by medium High body image group 2.567 - < 0.05
Low support Low body image group - 3.580 < 0.05
High body image group 0.936 - > 0.05
Amputation site Lower leg Low body image group - 1.214 > 0.05
Control with palm and finger High body image group 0.612 - > 0.05
Thighs Low body image group - 2.867 <0.05
High body image group 0.454 - > 0.05
Forearm Low body image group - 1.568 < 0.05
High body image group 0.640 - > 0.05
Half pelvis Low body image group - 4.015 < 0.05
High body image group 0.305 - > 0.05

Notes: |. Do you feel uncomfortable because of your appearance?; 2. Do you feel that your illness or treatment has reduced your physical attractiveness?; 3. Do you feel
that your illness or treatment has made you less masculine/feminine than before?; 4. Do you find it hard to face your amputation?; 5. Do you feel that your illness or
treatment has reduced your attractiveness to the opposite sex’; 6. Have you ever avoided others because of your appearance?; 7. Do you feel that the treatment has made
you incomplete?; 8. Are you not satisfied with your body?; 9. Are you not satisfied with your (upcoming) amputation surgery?; 10. Are you dissatisfied with your appearance
when you dress up?

transformation, and their original positive body perception is prone to decline. Developmental psychology theory
emphasizes that psychological adaptation is a dynamic process.”” With postoperative discomfort, lifestyle changes,
and economic pressures, such as chronic stressors, their psychological resources are depleted, leading to a decline in
psychological adaptability. An excessive focus on the negative effects of amputation increases the body image issues for
patients. Consequently, 36.4% of patients with malignant bone tumors transitioned from a low to a high level of body
image after amputation.

The Latent Profile of Body Image of Patients with Malignant Bone Tumors Before and

After Amputation is Affected by Many Factors

The findings of this study indicated that patients with thigh (OR=2.687), forearm (OR=1.568), and hemipelvis
(OR=4.015) amputations were more likely to transition from a low to a high body image group (OR > 1). The substantial
rise in the risk of a high body image following thigh amputation is attributed to its severe impact on basic walking
abilities and the difficulty in fitting a prosthesis. Persistent movement disorders can lead to frustration, which in turn
triggers body image issues.”® The impact of forearm amputation, while less severe, remains significant. As the most
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intricate operational organ of the human body, the loss of hand function irreversibly affects daily life independence and
career progression. The ongoing disruption of frequent daily activities, such as writing and eating, gradually diminishes
patients’ self-acceptance, thereby exacerbating their body image issues. The detrimental effects of hemipelvic amputation
are not only marked by significant physical deformities but also by multi-system problems, including excrement
dysfunction and sitting balance disorders, which inflict considerable physical and mental distress on patients and greatly
elevate their body image levels. Furthermore, the study revealed that patients aged >60 years (OR=0.697) were less
inclined to shift from the low to the high body image group (OR < 1). This may be because older patients tend to
prioritize medical interventions focused on life support, and the relatively lower social role expectations for the elderly
act as a protective factor for body image. Considering the transition from a high body image to a low body image group,
family living (OR = 1.582) and high social support (OR = 2.567) increased the likelihood of patients moving from a high
to a low body image group (OR > 1). Patients residing at home can restore their sense of security and self-worth through
daily emotional interactions and practical life assistance. A stable family environment can mitigate the psychological
impact of the adaptation period. The understanding and encouragement from family members can effectively alleviate the
stigma experienced by patients and reduce their body image issues. A robust social support network not only provides
practical assistance but also offers emotional acceptance and affirmation of value, thereby alleviating patient stigma,
enhancing social identity, and consequently increasing the likelihood of patients transitioning from the low to the high
body image group.”

Conclusions

There were two distinct categories of body image among patients with malignant bone tumors before and after
amputation surgery: the high body image group and the low body image group. The likelihood of patients transitioning
from the low to the high body image group increased during the perioperative period, whereas the high body image group
remained relatively stable Based on the dynamic changes in body image among patients with malignant bone tumors
during the perioperative period of amputation, clinical departments should implement systematic psychological care
measures. Preoperatively, it is essential to conduct thorough communication and education, explaining the necessity of
the surgery, expected outcomes, and the rehabilitation pathway. Inviting patients who have successfully recovered to
share their experiences can help establish realistic psychological expectations and alleviate the fear that “amputation
equals death”. Postoperatively, a multidisciplinary psychological support team should be established. Utilizing mind-
fulness-based therapies could guide patients to consciously and non-judgmentally perceive and accept changes in their
body. Simultaneously, in collaboration with rehabilitation therapists, a gradual adaptive training plan should be developed
to help patients regain a sense of control in their lives through functional recovery. Family members should provide
ample care and encouragement, assisting patients in participating in appropriate social activities to gradually resume
normal daily life.

This study has certain limitations. The use of a convenience sampling method at a single center may diminish the
representativeness and universality of the sample. Additionally, reliance on patient-reported outcomes may increase the
risk of reporting bias. Future efforts will aim to address these issues to optimize results. Simultaneously, focusing on the
psychological issues of patients post-amputation, subsequent stages will concentrate on the formulation and implementa-
tion of intervention measures, thereby facilitating better social and life integration for patients post-amputation.
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