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Objective: This study aims to investigate the feasibility and oncological outcomes of vessel-sparing surgery for soft tissue sarcomas 
located near the femoral vessels in the thigh. A comparison was made with cases where the tumor was not adjacent to the femoral 
vessels, focusing on recurrence rates, survival prognosis, and the viability of vessel-sparing surgical techniques.
Methods: A retrospective analysis was conducted on 211 cases. After well-differentiated liposarcoma were excluded from 
further analysis, 148 cases involved tumors not adjacent to the femoral vessels, while 22 cases were located near the vessels. 
Postoperative functional outcomes, survival rates, and local recurrence were evaluated. Due to the imbalance in case numbers 
between the two groups, propensity score matching was applied at a 1:1 ratio, after which the two datasets were compared and 
analyzed.
Results: By the last follow-up, 40 had experienced recurrence, 35 patients had died, 15 were surviving with tumors, and 161 were 
living tumor-free. No statistically significant differences were found between the survival and recurrence-free survival curves for cases 
with sarcomas adjacent to the femoral vessels compared to those with tumors located elsewhere, both before and after propensity score 
matching. Tumor grade and size were identified as key factors influencing survival and recurrence outcomes in soft tissue sarcoma of 
the thigh.
Conclusion: For soft tissue sarcoma of the thigh located adjacent to femoral vessels, vessel-sparing surgery involving vascular sheath 
removal demonstrates favorable outcomes. Tumor size greater than 10 cm and high pathological grade were significant predictors of 
survival and recurrence risk.
Keywords: femoral vessels, prognosis, soft tissue sarcoma, thigh, vascular resection

Introduction
Soft tissue sarcoma refers to malignant tumors arising from mesenchymal and neuroectodermal tissues, excluding bone, 
and represents a relatively rare form of cancer, accounting for approximately 1% of all adult malignancies.1 Surgical 
intervention is the primary treatment modality for limb soft tissue sarcoma. While limb soft tissue sarcomas infrequently 
involve major blood vessels, managing cases that do is a significant challenge for surgeons.2

Sub-adventitial dissection of the tumor is regarded as an acceptable technique when the malignancy’s severity is low 
and the involvement of surrounding blood vessels does not exceed 50%.3,4 However, this approach raises concerns about 
potential damage to blood vessels and an increased risk of recurrence due to tumor contamination.5
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Recent advancements in vascular surgery have improved outcomes in vascular resection and reconstruction, making 
these procedures safe options for managing soft tissue sarcomas that involve large vessels.6–9 Despite these develop
ments, the complexity of vascular resection and reconstruction techniques and associated complications often deter 
surgeons from opting for these methods, particularly when the tumor does not invade the vascular wall or completely 
encircle the blood vessels. Consequently, the appropriate surgical approach for soft tissue sarcomas involving large 
vessels remains a topic of ongoing debate.

Currently, there are limited studies on the surgical management and prognosis of soft tissue sarcoma involving large 
blood vessels in the extremities. In this study, we analyzed soft tissue sarcoma of the thigh located adjacent to the femoral 
vessels, examined the outcomes of vessel-sparing surgery, compared these cases with those in which the sarcoma was not 
adjacent to the femoral vessels, evaluated the prognosis in terms of recurrence and survival, and explored the feasibility 
of the vessel-sparing surgical approach.

Methods
Study Participants
A retrospective analysis was conducted on 211 cases that met the inclusion and exclusion criteria, who had been treated 
at our center between May 2011 and May 2021. Inclusion criteria: (1) tumors located in the thigh, (2) diagnosis of soft 
tissue sarcoma, (3) patients who underwent surgical treatment, and (4) availability of complete medical records and 
follow-up data (the follow-up time for surviving patients greater than 2 years). Exclusion criteria: (1) tumors originating 
from bone that invade the soft tissues of the thigh, (2) metastatic tumors, (3) cases where the tumor invades the vascular 
wall or completely encircles the blood vessels, (4) patients who declined participation or had incomplete follow-up data.

This study was conducted with informed consent provided by the patients themselves and their authorized family 
members and was approved by the hospital ethics committee [(2022) Ethics Review Study No. (0503)].

Pathological grading was performed using the Fédération Nationale des Centres de Lutte Contre le Cancer (FNCLCC) 
grading system, which evaluates three parameters: tumor differentiation, necrosis rate, and mitotic count, with each 
parameter classified as G1, G2, or G3.10 Among the 211 cases, 112 were classified as low-grade and 99 as high-grade.

In this study, adjacency to blood vessels was defined as the absence of a normal tissue layer between the tumor and 
the blood vessels, excluding cases where the tumor invades the vascular wall or completely encircles the blood vessels. 
The tumor-vascular relationship was classified according to the Fujiwara classification11 as follows: Type 1: > 5 mm, 
Type 2: ≤ 5 mm, > 0 mm, Type 3: in direct contact with the blood vessels, and Type 4: encircling the blood vessels. 
Among the 211 cases analyzed, 184 involved tumors not adjacent to the femoral vessels, while 27 involved tumors 
adjacent to the femoral vessels, all of which were Fujiwara Type 3.

Given the favorable outcomes associated with marginal resection for well-differentiated liposarcoma, these cases 
were excluded from further analysis of survival and recurrence. Consequently, 5 cases of well-differentiated liposarcoma 
were excluded from the 27 patients with tumors adjacent to the femoral vessels, leaving 22 cases for analysis. Similarly, 
36 cases of well-differentiated liposarcoma were excluded from the 184 patients with tumors not adjacent to the femoral 
vessels, leaving 148 cases for further evaluation.

To describe the degree of adjacency of the tumors to the blood vessels, we adopted the angular classification of the 
perimeter of the tumor-vascular contact range proposed by Holzapfel.12 This classification includes: no contact, ≤ 90°, 
91°–180°, 181°–270°, and > 271°. In this study, the contact range for the cases varied from 90° to 270°, with 9 cases 
falling within the range of 91°–179° and 13 cases within the range of 180°–269° (Figure 1).

Surgical Methods
All patients in this group underwent surgical treatment involving the resection of the tumor, pseudocapsule, and a margin 
of normal tissue surrounding the tumor, ensuring a clearance of at least 2–3 cm. In some cases, muscle resection was also 
performed. For soft tissue sarcomas adjacent to the femoral vessels, dissection extended through the normal tissue to 
reach the vascular sheath, which was then opened down to the vascular wall. The sheath was separated from the vascular 
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wall by creating a fenestration along both sides. The sheath was removed along with the tumor to achieve vascular 
contextualization (Figure 2).

No vascular injuries or surgical complications occurred during the process of separating the blood vessels in this 
group. After surgery, all dead spaces were closed, and 1–2 drainage tubes were placed, which were removed when the 
drainage volume decreased to less than 20–30 mL. Perioperatively, first- or second-generation cephalosporin antibiotics 
were routinely administered to prevent infection.

Follow-Up
All patients were followed up through outpatient re-examinations at 1, 3, 6, and 12 months after surgery, and then every 6 
months thereafter. These follow-ups assessed postoperative function and oncological outcomes, including survival status 
and local recurrence. To evaluate postoperative functional outcomes, the Musculoskeletal Tumor Society (MSTS) 
functional score was used. This scoring system assesses six dimensions: pain, functional activity, emotional acceptance, 
external support, walking, and gait, with a total possible score of 30 points. A higher score indicates better functional 
recovery and overall patient well-being.

Statistical Analysis
Statistical differences in clinicopathological variables between cases with tumors adjacent to the femoral vessels and those 
not adjacent were analyzed using either the Student’s t-test or Mann–Whitney U-test for quantitative data, and the chi- 
square test or Fisher’s exact test for qualitative data. Multivariate analysis was conducted using the Cox proportional 

Figure 1 Schematic diagram illustrating cases with contact ranges of 91°–179° and 180°–269°. The arrow indicates the extent of the tumor adjacent to the blood vessels.

Therapeutics and Clinical Risk Management 2025:21                                                                          https://doi.org/10.2147/TCRM.S506754                                                                                                                                                                                                                                                                                                                                                                                                    555

Yang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



hazards regression model with stepwise selection to identify potential risk factors for recurrence. Kaplan-Meier analysis was 
employed to generate overall survival and recurrence-free survival curves, with the Log rank test used for comparison.

To mitigate bias between cases with tumors adjacent to the femoral vessels and those not adjacent, propensity score 
matching at a 1:1 ratio was applied to balance covariates across the groups, including sex, age, tumor size, tumor grade, 
diagnosis, chemotherapy, and radiotherapy. All statistical analyses were performed using R (R Foundation for Statistical 
Computing, Austria, version 2024.04.0-735). A P < 0.05 was considered statistically significant.

Results
Demographic Data
The cohort included 117 males and 94 females, ranging in age from 7 to 88 years (average age of 53 years). The 
diagnoses were as follows: 89 cases of liposarcoma, 33 cases of undifferentiated high grade pleomorphic sarcoma, 19 
cases of myxofibrosarcoma, 12 cases of rhabdomyosarcoma, 12 cases of leiomyosarcoma, 9 cases of synovial sarcoma, 6 
cases of solitary fibrous tumor, 4 cases of extraskeletal myxoid chondrosarcoma, 3 cases of malignant peripheral nerve 
sheath tumor, 3 cases of soft tissue Ewing sarcoma, and 21 cases of other soft tissue tumors.

Among the 22 cases with tumors adjacent to the femoral vessels, there were 13 males and 9 females, with ages 
ranging from 28 to 87 years (average age of 55.7±14.5 years). The diagnoses included 7 cases of liposarcoma, 4 cases of 
undifferentiated high grade pleomorphic sarcoma, 2 cases of myxofibrosarcoma, 2 cases of leiomyosarcoma, 1 case of 

Figure 2 Schematic illustration of the vascular choroid following vascular sheath resection in cases of soft tissue sarcoma adjacent to the femoral vessels.
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solitary fibrous tumor, 1 case of extraskeletal myxoid chondrosarcoma, 1 case of malignant peripheral nerve sheath 
tumor, and 4 cases of other soft tissue tumors.

In terms of pathological types, liposarcoma includes well-differentiated liposarcoma, myxoid liposarcoma, and 
dedifferentiated liposarcoma; rhabdomyosarcoma includes embryonal rhabdomyosarcoma, alveolar rhabdomyosarcoma, 
and pleomorphic rhabdomyosarcoma.

Overall Oncology Prognosis
A total of 211 cases were followed for an average of (40.6 ± 24.9) months. At the time of the last follow-up, there were 
35 recorded deaths, 40 instances of tumor recurrence, 15 patients who survived with tumors, and 161 patients who 
achieved tumor-free survival. Among the 40 patients who experienced tumor recurrence, 25 were still alive at the last 
follow-up, while the remaining 15 had succumbed to their condition. Excluding 44 cases for which functional scores 
could not be obtained due to death or other reasons, the remaining 167 patients had a postoperative MSTS score 
averaging (26.0 ± 3.2) points, with scores ranging from 9 to 30 points.

Prognostic Analysis of Survival and Recurrence of Thigh Soft Tissue Sarcoma Adjacent 
to the Femoral Vessels
After excluding well-differentiated liposarcoma cases, there were 22 patients with tumors adjacent to the femoral vessels 
and 148 patients with tumors that were not adjacent to the femoral vessels. The data from both groups were analyzed and 
compared (see Table 1). The analysis of survival curves and recurrence-free survival curves indicated no statistical 
differences between the two groups of soft tissue sarcoma, whether adjacent to or not adjacent to the femoral vessels (see 
Figure 3A and B).

To address the discrepancy in case numbers between the groups, a propensity score matching was conducted at a 1:1 
ratio. After matching, the parameters for the 22 cases in each group were found to be largely consistent (see Table 2). 

Table 1 Comparison of Parameters Between Soft Tissue 
Sarcomas Adjacent to and Not Adjacent to the Femoral 
Vessels

Adjacent Vessels P value

No (148) Yes (22)

Sex, n(%)
Female 63 (42.6%) 9 (40.9%)

Male 85 (57.4%) 13 (59.1%) 1.000

Age (mean±SD) 52.3±16.8 55.7±14.5 0.541
Tumor size, n(%)

≤10cm 75 (50.7%) 8 (36.4%)
>10cm 73 (49.3%) 14 (63.3%) 0.306

Pathological grade, n(%)

I 46 (31.1%) 8 (36.4%)
II/III 102 (68.9%) 14 (63.6%) 0.802

Chemotherapy, n(%)

No 93 (62.8%) 12 (54.5%)
Yes 55 (37.2%) 10 (45.5%) 0.609

Immunotherapy, n(%)

No 138 (93.2%) 22 (100.0%)
Yes 10 (6.8%) 0 (0.00%) 0.364

Radiotherapy, n(%)

No 116 (78.4%) 17 (77.3%)
Yes 32 (21.6%) 5 (22.7%) 1.000

Therapeutics and Clinical Risk Management 2025:21                                                                          https://doi.org/10.2147/TCRM.S506754                                                                                                                                                                                                                                                                                                                                                                                                    557

Yang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Subsequent comparisons and analyses of the data revealed that there continued to be no statistical differences in survival 
curves and recurrence-free survival curves between the two groups following matching (see Figure 3C and D).

Analysis of Influencing Factors for Survival and Recurrence of Soft Tissue Sarcoma of 
the Thigh Before and After Matching
Univariate analysis of survival risk prior to matching indicated that pathological grade was a significant influencing 
factor (see Table 3). Further multivariate analysis confirmed that pathological grade remained an independent influencing 
factor, with a hazard ratio (HR) of 8.567 (95% confidence interval [CI]: 1.997–36.752; P = 0.003).

Similarly, univariate analysis of recurrence risk before matching also identified pathological grade as a significant 
influencing factor (see Table 4). The multivariate analysis reaffirmed that pathological grade was an independent 
influencing factor for recurrence risk, yielding an HR of 4.631 (95% CI: 1.816–11.815; P = 0.003). Additionally, 
while tumor size did not reach statistical significance, it demonstrated a trend towards significance, with an HR of 1.69 
(95% CI: 0.931–3.089; P = 0.084).

Data analysis following propensity score matching revealed that no statistical variables were identified in the 
univariate and multivariate analyses of survival risk (see Table 5). In the context of recurrence risk, univariate analysis 
after matching did not yield any statistical variables (see Table 6). However, multivariate analysis indicated that tumor 
size was statistically significant in relation to the risk of recurrence, with tumors greater than 10 cm demonstrating 
a recurrence risk that was 12.88 times higher compared to those measuring less than 10 cm (HR: 12.883; 95% CI: 
1.567–105.9; P = 0.017). Furthermore, while pathological grade did not reach statistical significance, it exhibited a trend 
towards significance, with an HR of 4.968 (95% CI: 0.824–29.94; P = 0.080).

Figure 3 (A) Overall survival rates stratified by vascular adhesion status before propensity score matching (PSM); (B) recurrence-free survival rates stratified by vascular 
adhesion status before PSM; (C) overall survival rates stratified by vascular adhesion after PSM and (D) recurrence-free survival rates stratified by vascular adhesion after PSM.
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Table 2 Comparison of Parameters Between Soft Tissue 
Sarcomas Adjacent to and Not Adjacent to the Femoral 
Vessels After Matching

Adjacent Vessels P value

No (N=22) Yes (N=22)

Sex, n(%) 1.000

Female 10 (45.5%) 9 (40.9%)

Male 12 (54.5%) 13 (59.1%)
Age (mean±SD) 46.6±19.1 55.7±14.5 0.134

Tumor size, n(%) 0.759

≤10cm 10 (45.5%) 8 (36.4%)
>10cm 12 (54.5%) 14 (63.6%)

Pathological grade, n(%) 0.746

I 6 (27.3%) 8 (36.4%)
II/III 16 (72.7%) 14 (63.6%)

Chemotherapy, n(%) 0.763

No 10 (45.5%) 12 (54.5%)
Yes 12 (54.5%) 10 (45.5%)

Immunotherapy, n(%) 1.000

No 22 (100.0%) 22 (100.0%)
Yes 0 (0.00%) 0 (0.00%)

Radiotherapy, n(%) 1.000

No 17 (77.3%) 17 (77.3%)
Yes 5 (22.7%) 5 (22.7%)

Table 3 Univariate Cox Regression Analysis of Survival Risk Prior to 
Matching

Characteristics N Event N HR 95% CI p-value

Sex

Female 72 15 – –

Male 98 19 0.917 0.464, 1.812 0.803
Age 170 34 1.033 0.984, 1.022 0.780

Tumor size

≤ 10cm 83 14 – –
>10cm 87 20 1.312 0.662, 2.601 0.437

Chemotherapy

No 105 21 – –
Yes 65 13 1.170 0.583, 2.347 0.659

Immunotherapy

No 160 32 – –
Yes 10 2 1.414 0.336, 5.944 0.637

Grade

I 54 2 – –
II/III 116 32 7.395 1.769, 30.91 0.006

Radiotherapy

No 133 26 – –
Yes 37 8 1.242 0.561, 2.746 0.593

Adjacent vessels

No 148 30 – –
Yes 22 4 0.922 0.324, 2.621 0.879
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Table 4 Univariate Cox Regression Analysis of Recurrence Risk Prior to 
Matching

Characteristics N Event N HR 95% CI p-value

Sex

Female 72 17 – –

Male 98 28 1.275 0.697, 2.332 0.431
Age 170 45 1.002 0.985, 1.019 0.856

Tumor size

≤ 10cm 83 19 – –
>10cm 87 26 1.362 0.753, 2.463 0.3087

Chemotherapy
No 105 26 – –

Yes 65 19 1.242 0.687, 2.245 0.473

Immunotherapy
No 160 42 – –

Yes 10 3 1.474 0.455, 4.776 0.517

Grade
I 54 5 – –

II/III 116 40 4.233 1.668, 10.74 0.002

Radiotherapy
No 133 36 – –

Yes 37 9 0.995 0.478, 2.070 0.990

Adjacent vessels
No 148 42 – –

Yes 22 3 0.466 0.144, 1.505 0.202

Table 5 Univariate Cox Regression Analysis of Survival Risk Following 
Matching

Characteristics N Event N HR 95% CI p-value

Sex

Female 19 5 – –
Male 25 3 0.439 0.105, 1.840 0.260

Age 44 8 1.004 0.966, 1.045 0.823

Tumor size
≤ 10cm 18 4 – –

>10cm 26 4 0.636 0.159, 2.550 0.523

Chemotherapy
No 22 5 – –

Yes 22 3 0.637 0.152, 2.669 0.538

Grade
I 14 1 – –

II/III 30 7 2.582 0.315, 21.18 0.337
Radiotherapy

No 34 7 – –

Yes 10 1 0.466 0.057, 3.790 0.475
Adjacent vessels

No 22 4 – –

Yes 22 4 1.276 0.314, 5.183 0.733
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Discussion
Currently, limb-salvage surgery is the predominant treatment approach for limb soft tissue sarcomas.13 However, 
managing soft tissue sarcomas that involve large blood vessels poses a significant challenge for surgeons.2 Prior to 
surgery, it is crucial to assess the feasibility of tumor resection, identify the pathological type, evaluate the location of 
tumor, and determine the extent of invasion into surrounding tissues, as well as the degree of involvement of adjacent 
blood vessels and nerves. This assessment informs the surgical approach for resection.

In clinical practice, various imaging modalities such as digital subtraction angiography (DSA), magnetic resonance 
angiography (MRA), and computed tomography angiography (CTA) are routinely utilized to evaluate the location, 
characteristics, and vascular invasion associated with tumors. Among these, MRI is recognized as a particularly effective 
imaging technique for assessing the relationship between large blood vessels and tumors.14–17

According to the Fujiwara classification, the tumor-vascular relationship is categorized as follows:11 Type 1 indicates 
a distance of more than 5 mm from the blood vessels; Type 2 refers to a distance of 0 to 5 mm; Type 3 indicates 
proximity to blood vessels; and Type 4 signifies encirclement of the blood vessels. To further characterize the adjacency 
of tumors to blood vessels, Holzapfel et al introduced an angular classification of the tumor-vascular contact range, which 
includes categories such as no contact, ≤ 90°, 91°–180°, 181°–270°, and > 271°.12

Despite the prevalence of studies focusing on the efficacy of different surgical modalities, there remains a notable 
deficiency in detailed descriptions of the extent and degree of involvement of large blood vessels in the selected cases. As 
a result, a consensus regarding the extent of large vessel involvement and the corresponding treatment strategies is still 
lacking in the current literature.

With advancements in clinical technology and the adoption of a multidisciplinary approach, limb-salvage surgery 
involving vascular resection and reconstruction has yielded improved outcomes, with vascular surgeons playing a crucial 
role in this process. However, the complexity of reconstruction techniques and the potential for significant complications 
often lead many surgeons to hesitate in prioritizing the resection and reconstruction of major blood vessels.

Furthermore, literature reports frequently lack specific descriptions regarding the degree of tumor invasion into blood 
vessels, resulting in an absence of standardized guidelines for determining the extent of vascular invasion and the 
appropriate surgical approach. In cases of soft tissue sarcomas where the tumor has breached the vascular sheath, invaded 

Table 6 Univariate Cox Regression Analysis of Recurrence Risk 
Following Matching

Characteristics N Event N HR 95% CI p-value

Sex

Female 19 3 – –

Male 25 7 2.102 0.541, 8.164 0.283
Age 44 10 0.973 0.937, 1.011 0.166

Tumor size

≤10cm 18 2 – –
>10cm 26 8 3.053 0.638, 14.61 0.162

Chemotherapy
No 22 6 – –

Yes 22 4 0.777 0.218, 2.771 0.698

Grade
I 14 2 – –

II/III 30 8 1.642 0.341, 7.901 0.536

Radiotherapy
No 34 9 – –

Yes 10 1 0.363 0.045, 2.914 0.341

Adjacent vessels
No 22 7 – –

Yes 22 3 0.474 0.122, 1.840 0.281
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the vascular wall, or completely encircled the blood vessels, vascular resection and reconstruction are generally accepted 
by most surgeons. Conversely, for soft tissue sarcomas exhibiting varying degrees of involvement with large vessels, the 
choice of treatment remains a topic of ongoing debate.

When soft tissue sarcoma involving large blood vessels only invades the vascular sheath and adjacent tissues, the 
vascular sheath serves as a critical “barrier” that inhibits the tumor’s progression into the blood vessels. Kawaguchi et al 
from Japan has proposed a relatively detailed method for evaluating margins, designating any tissue that resists tumor 
invasion as a barrier, with the vascular sheath equated to a protective layer of 2 cm of normal tissue.18

In instances where the adventitia and other structures of the vascular wall within the sheath remain largely intact and 
free from tumor cell invasion, it is generally acceptable to excise the vascular sheath along with surrounding tissues 
exhibiting adhesions or invasions. This approach is predicated on the notion that the artery’s exposed adventitial layer 
can maintain the integrity of the vascular wall. Therefore, in cases where the vascular sheath remains intact, opting for 
a limb-salvage procedure that involves resecting the vascular sheath while preserving the underlying vessel is considered 
a reasonable strategy.

Soft tissue sarcomas involving blood vessels are infrequently reported in the literature. While such involvement has 
been associated with an increased risk of recurrence, it has not been shown to adversely affect survival outcomes.15 

However, the literature lacks a clear delineation of the extent of vascular involvement, and various surgical approaches have 
been employed, including vessel-sparing techniques and vascular resection. Currently, there is no consensus on whether 
vessel-sparing surgery for soft tissue sarcoma adjacent to blood vessels can achieve the desired therapeutic effects.

Cases of soft tissue sarcomas of the thigh that invade or completely encircle the femoral vessels were specifically 
excluded in this study, focusing instead on the feasibility of vessel-sparing surgical treatment. In this study, there were 
148 tumors which were not adjacent to the femoral vessels and 22 tumors that were adjacent. A comparative analysis of 
these two groups revealed no statistically significant differences in survival and recurrence-free survival curves. Given 
the disparity in case numbers between the two groups, propensity score matching was performed at a 1:1 ratio, resulting 
in matched parameters for 22 cases in each group. Even after matching, there was no statistical difference in survival or 
recurrence-free survival curve analyses.

These findings suggest that for soft tissue sarcomas of the thigh, which are adjacent to the femoral vessels, the vessel- 
sparing surgical approach—specifically the removal of the vascular sheath—can yield favorable outcomes.

According to the angular classification of the perimeter of the tumor-vascular contact range proposed by Holzapfel et al, 
the contact ranges are categorized as follows:12 no contact, ≤ 90°, 91°–180°, 181°–270°, and > 271°. In this study, the extent 
of invasion observed in the cases ranged from 90° to 270°, with 9 cases falling within the 91°–179° range and 13 cases 
within the 180°–269° range. Consequently, the data indicate that the cases eligible for limb-salvage vessel-sparing surgery 
with vascular sheath resection correspond to Fujiwara Type 3, with all instances involving contact of less than 270°.

However, there is currently no corresponding clinical experience documented in this dataset regarding the feasibility 
of limb-salvage vessel-sparing surgery with vascular sheath resection for cases exhibiting a contact range greater than 
270°. This limitation highlights the need for further investigation and discussion on the implications and potential 
outcomes for such cases.

Soft tissue sarcomas exhibit a wide range of pathological types and individual differences, with numerous factors 
influencing prognosis. Tumor size and pathological grade are frequently cited in the literature as critical determinants of 
survival and prognostic risk factors.19–22 In a prospective study, Pisters et al found that the pathological grade of tumors 
was significantly associated with distant recurrence, survival, and local recurrence, noting that malignant schwannoma or 
fibrosarcoma had a higher propensity for local recurrence.23 Ezuddin et al conducted a retrospective analysis evaluating 
the risk of local recurrence in soft tissue sarcoma based on histological type, grade, tumor size, and margin status, 
confirming that a high pathological grade correlated with increased local recurrence risk.24 Furthermore, a study by 
Zagars et al at M.D. Anderson Cancer Center, which included 1225 patients with localized primary soft tissue sarcoma, 
similarly demonstrated that high-grade sarcomas were associated with local recurrence.25

The findings of this study align with the conclusions drawn from previous literature, all emphasizing the significant 
impact of pathological grade and tumor size on survival and recurrence. Statistical analyses conducted before matching 
revealed that pathological grade was a key influencing factor on both survival and recurrence risk, as evidenced by both 

https://doi.org/10.2147/TCRM.S506754                                                                                                                                                                                                                                                                                                                                                                                                                                  Therapeutics and Clinical Risk Management 2025:21 562

Yang et al                                                                                                                                                                            

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



univariate and multivariate analyses. Although the univariate analysis post-matching did not identify any statistical 
variables regarding recurrence risk, multivariate analysis indicated that tumor size was a statistically significant factor, 
with patients who had tumors larger than 10 cm having a 12.88-fold increased risk of recurrence compared to those with 
smaller tumors. Additionally, while the pathological grade did not achieve statistical significance, it exhibited a notable 
trend concerning survival and recurrence risk.

Consequently, for patients presenting with tumor sizes greater than 10 cm and/or high pathological grades, treatment 
strategies should be formulated with greater caution, and surgical interventions must be approached with increased 
thoroughness to optimize outcomes.

This study has several limitations: (1) As a retrospective study, the results may be subject to bias. Additionally, the 
prolonged follow-up duration could affect the statistical power of the study’s conclusions; (2) The relatively small 
number of cases involving soft tissue sarcoma of the thigh adjacent to the femoral blood vessels may impact the 
generalizability of the research findings. However, given the low incidence of soft tissue sarcoma and the challenges 
associated with clinical research in this area, this study aims to provide a theoretical basis for the vessel-sparing surgical 
method in select clinical cases. Nevertheless, further case accumulation and additional research are essential; (3) The 
incidence of soft tissue sarcoma is low, and the pathological diagnosis of the disease is diverse and complex, resulting in 
variability in diagnoses among different patients.

Conclusion
In summary, for soft tissue sarcoma of the thigh adjacent to the femoral vessels, the vessel-sparing surgical method that 
involves the removal of the vascular sheath can yield better outcomes. Additionally, tumor size greater than 10 cm and 
high pathological grade are significant influencing factors for prognosis concerning survival and recurrence risk.
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