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Abstract
Limb-sparing surgery (LSS) plays a crucial role in the management of extremity soft tissue tumors (ESTTs), offering 

the potential for oncological control while preserving limb function and minimizing morbidity. Soft tissue sarcomas 
(STS), though rare, are the most common malignant tumors of the soft tissues and frequently occur in the extremities. 
Traditionally, amputation was considered the standard approach for managing these tumors; however, advances in 
surgical techniques, reconstruction, and multidisciplinary care have led to a shift towards limb-sparing strategies, 
particularly in cases of localized disease. This paper explores the role of LSS in reducing morbidity associated with 
ESTTs, focusing on oncological outcomes, functional recovery, and quality of life. The ability to remove the tumor 
while preserving as much healthy tissue as possible is critical in maintaining the limb’s structural integrity and function. 
Reconstruction techniques, such as free tissue transfer, endoprosthetic replacement, and vascularized grafts, are 
often employed to restore the appearance and function of the affected limb. Multidisciplinary collaboration between 
oncologists, orthopedic surgeons, plastic surgeons, and rehabilitation specialists is essential to ensure optimal outcomes 
for patients undergoing LSS. The paper also reviews the challenges faced in LSS, including the risk of local recurrence, 
the complexities of reconstructive surgery, and the potential for long-term functional limitations. Additionally, it discusses 
the impact of LSS on psychosocial well-being, with a focus on patient satisfaction, psychological adjustment, and quality 
of life post-surgery.
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Introduction
Extremity soft tissue tumors (ESTTs) are a heterogeneous group of 

malignancies that arise from the connective tissues, such as muscles, 
fat, blood vessels, and nerves. Soft tissue sarcomas (STS), the most 
common malignant tumors within this group, often present as painless 
masses, making early detection and diagnosis crucial. Although ESTTs 
account for only a small percentage of all cancers, their impact is 
significant, especially when they occur in the extremities. Traditional 
management of large, high-grade tumors often involved amputation 
to ensure complete oncological clearance. However, with advances in 
surgical techniques, multimodal therapy, and reconstructive surgery, 
limb-sparing surgery (LSS) has become an increasingly viable and 
preferred option for treating these tumors. Limb-sparing surgery aims 
to achieve oncological control while preserving as much of the limb’s 
function as possible. This approach not only improves survival rates 
but also enhances patients’ quality of life by reducing the physical 
and psychological burden of amputation. With a multidisciplinary 
treatment approach involving oncologists, orthopedic surgeons, plastic 
surgeons, and rehabilitation specialists, LSS provides the potential for 
both oncological success and functional restoration [1].

While LSS offers several benefits, it also presents challenges, 
including the risk of local recurrence, complex reconstruction, and 
the need for long-term rehabilitation. Moreover, the psychological 
impact of such surgeries cannot be underestimated, as patients often 
face significant emotional and functional adjustments. Therefore, 
understanding the role of limb-sparing surgery in reducing morbidity 
associated with extremity soft tissue tumors is essential for refining 
treatment strategies and improving patient outcomes. This review aims 
to examine the role of limb-sparing surgery in managing ESTTs, focusing 
on its oncological efficacy, functional outcomes, and its contribution to 
reducing morbidity. Additionally, the importance of a multidisciplinary 
approach and advancements in reconstructive surgery techniques will 
be discussed, alongside considerations of the psychosocial impact 

on patients. Ultimately, limb-sparing surgery represents a promising 
approach for reducing morbidity in patients with extremity soft tissue 
tumors, offering a balance between effective cancer treatments and 
preserving the patient’s functional and psychosocial health. Continued 
advancements in surgical techniques and post-operative care are 
expected to further improve patient outcomes in this population [2].

Discussion
Limb-sparing surgery (LSS) has revolutionized the treatment of 

extremity soft tissue tumors (ESTTs) by providing an oncologically 
effective alternative to amputation while preserving limb function. The 
approach to ESTTs has evolved significantly over the past few decades, 
with a clear shift towards organ and limb preservation whenever 
possible. While LSS can reduce the morbidity associated with these 
tumors, it presents both challenges and significant benefits that must be 
considered within a multidisciplinary treatment framework [3].

Oncological Control and Surgical Techniques

Limb-sparing surgery aims to achieve complete resection of the 
tumor with clear margins while preserving the maximum amount of 
healthy tissue. This approach is particularly critical in high-grade soft 
tissue sarcomas, where the risk of local recurrence is high if adequate 
surgical margins are not achieved. The success of LSS depends on 
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term outcomes. Moreover, the societal perception of limb loss, even 
when the limb is spared, can influence the patient’s self-esteem and 
social interactions. Healthcare providers must therefore not only focus 
on the physical aspects of treatment but also provide comprehensive 
psychosocial care to improve the patient’s overall quality of life [7].

Multidisciplinary Care

The success of limb-sparing surgery is heavily dependent on the 
collaboration of a multidisciplinary team. Oncologists, orthopedic 
surgeons, plastic surgeons, rehabilitation specialists, psychologists, 
and social workers must all work together to ensure that the patient 
receives holistic care throughout their treatment journey. Effective 
communication and planning are key to optimizing both oncological 
and functional outcomes. In cases where limb-sparing surgery is not 
initially feasible, a second opinion from a multidisciplinary team may 
provide additional insights, leading to a reconsideration of the treatment 
approach. This collaborative approach is particularly important when 
deciding whether a tumor can be safely resected and reconstructed or 
whether an amputation may be necessary [8].

Future Directions and Challenges

Despite the many benefits of limb-sparing surgery, there are 
still challenges in managing complex tumors and optimizing long-
term outcomes. Future advances in imaging, surgical techniques, 
and reconstructive materials are likely to improve the precision and 
success of LSS [9]. Additionally, more research is needed to understand 
the molecular and genetic factors that may predict outcomes and 
recurrence in patients undergoing limb-sparing surgery. The integration 
of precision medicine, such as targeted therapies or immunotherapies, 
alongside LSS, may further enhance treatment efficacy and reduce 
recurrence. As limb-sparing surgery continues to evolve, ongoing 
research into improving surgical techniques, reconstructive options, 
and rehabilitation strategies will help minimize the morbidity 
associated with extremity soft tissue tumors, ultimately improving 
patient outcomes and quality of life [10].

Conclusion
Limb-sparing surgery (LSS) represents a critical advancement in 

the treatment of extremity soft tissue tumors (ESTTs), offering patients 
a valuable alternative to amputation while preserving limb function 
and improving their overall quality of life. Through meticulous 
surgical planning, oncological precision, and innovative reconstruction 
techniques, LSS enables the removal of tumors while maintaining 
as much healthy tissue as possible, thus minimizing morbidity. The 
combined expertise of a multidisciplinary team, including oncologists, 
orthopedic surgeons, plastic surgeons, and rehabilitation specialists, 
is essential to ensuring successful outcomes and addressing both the 
physical and emotional challenges faced by patients. While limb-
sparing surgery significantly reduces the physical burden of treatment 
and offers the possibility of functional restoration, challenges remain, 
particularly in terms of recurrence, complications related to complex 
reconstructions, and the long-term psychosocial impact on patients. 
Close follow-up care, early detection of recurrence, and comprehensive 
post-operative rehabilitation are essential for optimizing outcomes 
and reducing the risk of morbidity. Moving forward, continued 
advancements in surgical techniques, imaging, and reconstructive 
options will further enhance the efficacy of limb-sparing surgery. The 
integration of precision medicine and the ongoing collaboration of 
multidisciplinary teams will be pivotal in refining treatment approaches, 
improving patient outcomes, and ensuring that patients with extremity 

the precise surgical planning and the ability to identify the most 
appropriate resection boundaries based on the tumor’s size, location, 
and proximity to major blood vessels and nerves. The use of advanced 
imaging techniques, such as MRI and CT scans, allows for accurate 
preoperative planning and assessment of tumor involvement, which 
helps in determining the feasibility of LSS and guiding the surgical 
approach. Although achieving negative margins is essential for 
preventing recurrence, LSS does not guarantee that the tumor will not 
recur. Recurrence rates for LSS can be higher compared to amputation, 
particularly in large, deep, or poorly differentiated tumors. As such, 
close follow-up care is necessary, including regular imaging and clinical 
assessments to monitor for any signs of local recurrence or metastasis 
[4].

Reconstruction and Functional Restoration

Following tumor resection, one of the primary concerns in limb-
sparing surgery is the restoration of limb function. Reconstruction 
techniques have greatly advanced, allowing surgeons to replace or 
restore function to the affected extremity. Free tissue transfer, which 
involves the transplantation of muscle, skin, and other tissue types, is 
often used to fill defects and restore limb function. In cases where bone 
is involved, endoprosthetic replacement or limb salvage devices may be 
used to replace lost or damaged bone structures. These reconstruction 
techniques aim to optimize the aesthetic and functional outcomes of 
the surgery. However, the success of reconstruction depends on several 
factors, including the extent of the tumor, the reconstruction technique 
used, and the patient’s overall health. The rehabilitation process, which 
involves physical therapy and functional training, plays a crucial role 
in helping patients regain strength, range of motion, and mobility. The 
involvement of physical and occupational therapists is critical in the 
post-operative period to support the patient’s recovery and minimize 
long-term disability [5].

Morbidity and Complications

While limb-sparing surgery offers a significant reduction in 
morbidity compared to amputation, it is not without risks. Complications 
may include infection, wound healing issues, and, in some cases, failure 
of reconstruction, which may require additional surgeries. The risk 
of complications is particularly high in patients undergoing complex 
reconstructions involving vascularized grafts or prosthetics. Moreover, 
as the resection often involves critical soft tissues and structures, 
patients may experience long-term functional limitations, such as 
reduced strength or mobility, which can impact their daily activities. 
Patients may also face psychological challenges associated with the 
surgery, especially in terms of body image and adjustment to changes 
in limb function. Psychosocial support, including counseling and 
emotional care, is crucial in helping patients cope with the physical and 
emotional challenges of recovery [6].

Psychosocial Impact

The psychological and social consequences of limb-sparing surgery 
are significant considerations in the overall care of patients. While LSS 
can preserve the appearance and function of the limb, patients may 
still struggle with the emotional impact of the surgery, particularly 
if the functional outcome is not as favorable as anticipated. Research 
has shown that patients undergoing LSS often experience anxiety, 
depression, and reduced quality of life, particularly during the post-
operative rehabilitation phase. Addressing these psychosocial aspects 
through counseling, support groups, and mental health services is 
important for promoting psychological well-being and improving long-
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soft tissue tumors have the best chance of recovery with preserved limb 
function and minimal long-term disability.
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