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Item No
	
Checklist item description
	Reported on Page Number/Line Number
	
Reported on Section/Paragraph

	Title
	1
	Giant well-differentiated liposarcoma/Atypical lipomatous tumor of the thigh with 4 years follow-up: a series of two case reports.
	Lines 1-2
	

	Key Words
	2
	Liposarcoma, well-differentiated, case series, diagnosis, surgery.

	Lines 32
	Abstract

	Abstract
(Structured summary)
	3a
	[bookmark: _Hlk228073673]Well-differentiated liposarcoma/atypical lipomatous tumor (WDLPS/ALT) is the most common type of liposarcoma. This lesion is most frequently observed in patients aged 40-50 years. Although it shows slow growth and a low grade of malignancy, misdiagnosis or inappropriate management may induce local recurrence and metastasis in cases of dedifferentiation. 
	Lines 10-14
	Background/Abstract

	
	3b
	Two male patients presented with giant WDLPS/ALT of the thigh (>10cm). While 33-year-old patient showed mild pain after 4 years noticing the tumor, 64-year-old patient had recognized his asymptomatic tumor 28 years before presenting to our hospital due to rapid growth in recent years. After surgical treatment, the complication of thigh swelling was observed in 64-year-old patient. After 48-month and 59-month follow-up, respectively, the Lower Extremity Functional Scale improved and no local recurrence was recorded.
	Lines 19-25
	Results/Abstract

	
	3c
	Giant lipomatous tumors of the thigh should be detected and treated surgically as soon as possible to achieve good outcomes. Wide resection is the optimal surgical treatment to reduce the risk of local recurrence and metastasis.
	Lines 29-31
	Conclusion/Abstract

	Introduction
	4
	WDLPS/ALT is the most common subtype of liposarcoma, recorded with approximately 40-45% of all cases. These lesions usually occur in patients aging from 50 to 60 years old, with slow growth and low-grade malignancy (4). The WDLPS/ALT shows a risk of local recurrence (approximately 30%), but no potential of metastasis unless transforming into dedifferentiation (1, 5). The tumors frequently occur in retroperitoneum or lower extremities which are deep and spacious compartments that allow the tumors to grow gradually for prolonged period. Consequently, patients are usually unaware of the masses until they are symptomatic or reach a considerable size.
Our study presents two cases of giant liposarcoma in the thigh and their result after 4-year follow-up.
	Lines 44-52





Lines 56-57
	Introduction/ Paragraph 2

	Patient Information
	5a
	Two male patients participated in our study, aged 33 and 64 years
	Line 95
	Results/General characteristics

	
	5b
	The 33-year-old patient complaint of thigh enlargement with mild pain, he had noticed an unusual mass in his thigh 4 years prior to presentation in our hospital. The 64-year-old underwent surgery after 28 years of tumor presence due to rapid enlargement of the thigh in recent years, without any associated symptoms.
	Lines 97-100
	Results/General characteristics

	
	5c
	Both patients had no prior surgical or medical interventions. Family histories were negative for neoplastic diseases or relevant genetic disorders. Their psychosocial status was stable.

	Lines 100-103
	Results/General characteristics

	
	5d
	Both patients had no surgical or medical intervention history. 

	Lines 100-101
	Results/General characteristics

	Clinical Findings
	6
	The 33-year-old patient complaint of thigh enlargement with mild pain, he had noticed an unusual mass in his thigh 4 years prior to presentation at our hospital. The 64-year-old patient underwent surgery after 28 years of tumor presence due to rapid enlargement of the thigh in recent years, however, there were no associated symptoms such as pain, numbness, or functional impairment. 
All tumors were located in the inferior compartment of the thigh.
	Lines 97-100


Line 103, Figure 1
	Results/General characteristics

	Timeline
	7
	See Table 1
	Line 93
	Results/General characteristics

	Diagnostic Assessment
	8a
	All tumors were located in the inferior compartment of the thigh. No patients showed evidence of nerve compression. The 64-year-old male patient showed an altered gait, with the left leg moving more slowly than the right.
Ultrasonography showed two heterogeneous masses located deep to the fascia with well-defined margins. MRI findings showed homogeneous fat intensity with thin septa and well-defined margins, suggesting benign tumors. There was no evidence of invasion into the surrounding soft tissues on MRI; however, the displacement of superficial femoral neurovascular bundle was observed. All patients underwent preoperative bone scintigraphy, which showed tracer uptake localized to the lesion without involvement of the bone. All patients underwent fine-needle biopsy, which revealed lipoma or indeterminate lipomatous tumors. 

	Lines 103-107

Lines 112-120, Figure 2
	Results

	
	8b
	Immunohistochemical staining for MDM2 and CDK4 to confirm the diagnosis of liposarcoma was not available at our institution.
	Lines 227-228
	Discussion/Limitations

	
	8c
	Histopathological results of both tumors confirmed the definitive diagnosis of WDLPS/ALT.
Differential diagnoses: The distinction between a giant benign lipoma and a WDLPS/ALT is often unclear

	Lines 133-134

Line 155
	Results/Treatment results

Discussion

	
	8d
	Histopathological results of both tumors confirmed the definitive diagnosis of WDLPS/ALT, suggesting a favorable prognosis.
	Lines 133-134
	Results/Treatment results

	Therapeutic Intervention
	9a
	No-touch technique and wide excision
	Line 190
	Discussion/Surgical Strategy

	
	9b
	[bookmark: _Hlk228076130][bookmark: _Hlk228076140]Two patients underwent wide excision with preservation of the tumor capsules. The tumor of 33-year-old patient measured 23 × 13 × 8 cm (Figure 3B), and the tumor of 64-year-old measured 28 × 12 × 6 cm (length × width × height, Figure 3C) and the larger tumor weighed 1.7 kg (Figure 3D).
No-touch technique and wide excision were required to avoid local recurrence.
If the tumor encases the nerve but does not infiltrate the nerve fascicles, surgeon performs epineurium dissection to release the nerve from tumor. When the tumor infiltrates the nerve, “Shell-out” technique should be performed: At areas where the tumor is adherent to the femoral nerve, nerve preservation needs to be prioritized, since wide resection may result in nerve injury. We prioritized dissecting the main tumor mass. In smaller areas where the tumor remains adherent to the nerve, meticulous dissection was performed using microsurgical instrument, blunt retractors or scissors, minimizing the risk of nerve injury. Caution: avoid using monopolar electrocautery or excessive traction especially during dissecting large tumors, and try to preserve the vascular supply of the nerve as much as possible.
	Lines 130-133


Line 190
Line 205-215
	Results/Treatment results


Discussion/ Surgical Strategy
Discussion/Nerve-sparing dissection technique

	
	9c
	Not applicable
	
	

	Follow-up and Outcomes
	10a
	[bookmark: _Hlk228074634]The patients recovered well with normal motor and sensory function. (Figure 5).
	Lines 148-149
	Results/follow-up results

	
	10b
	There was no suggestion of recurrence on imaging modalities (Figure 5).
	Line 149
	Results/follow-up results

	
	10c
	The first two patients provided informed consent to participate in the study. An additional female patient underwent surgery, but was lost to follow-up.
	Lines 89-90
	Materials and methods

	
	10d
	One patient had postoperative thigh swelling. Numbness at the anterior thigh was not observed in either patient. There were no cases of mortality or major vascular complications.
	Lines 140 - 142
	Results/Complication

	Discussion
	11a
	The primary strength of this case report lies in the successful management of a giant soft tissue sarcoma. We demonstrate that meticulous surgical technique (No-touch technique and wide excision were required to avoid local recurrence), specifically emphasizing nerve preservation, can achieve excellent functional outcomes despite the massive tumor size.
We acknowledge that this study has several limitations, including a small sample size and the need for a longer follow-up period (over 5 years) to ensure optimal outcome assessment. In addition, immunohistochemical staining for MDM2 and CDK4 to confirm the diagnosis of liposarcoma was not available at our institution.         

	Line 190


Lines 225-228
	Discussion/Surgical strategy


Discussion/Limitations

	
	11b
	Diagnostic challenge: Benign or Malignant?
The distinction between a giant benign lipoma and a WDLPS/ALT is often unclear. Clinically, both lesions may be painless. However, liposarcomas are likely to:
· Adherence to surrounding tissues.
· Slow growth, with the degree of malignancy depending on histological features.
· Deep location beneath the fascia.
Yin Cheng et al. (2019) (7) and Yohei Asano et al. (2022) (8) proposed two scoring system in their respective studies. Applying the scoring system proposed by Yin Cheng et al. (2019), the tumors of 33-year-old patient had P = 0.382 ≥ 0.214 (cut-off) and the tumors of 64-year-old patient had P = 0.816 ≥ 0.214, favoring WDLPS/ALT. Applying the scoring system proposed by Yohei Asano et al. (2022) (8), both tumors were scored 11 points > 9 (cut-off point), suggesting WDLPS/ALT.
The application of MRI
This is the optimal imaging modality. Features such as thick septa (>2 mm), non-adipose soft tissue components within the tumor, and large size (≥10 cm) suggest malignancy (3, 9, 10). However, MRI has limitations in distinguishing lipomas, lipoma variants and well-differentiated liposarcomas, which may lead to misdiagnosis if entirely relying on MRI findings (11, 12).  In addition, no significant differences were observed between non-contrast and contrast-enhanced MRI findings in the evaluation of ALT/WDLPS (13).
Role of pathology and molecular biology 
Histopathology remains the gold standard for diagnosis. Ali Naimi et al. recommended that core needle biopsy (CNB) should be performed in all lipomatous tumors located deep in tissue, exceeding 7 cm in size and tumor-associated symptoms as standard operating procedures (14). It has been suggested that CNB is routinely indicated for deep fatty lesions with atypical imaging features (such as thick septa or septal hyperintensity), as well as for lesions larger than 10 cm (10). However, this technique is susceptible to sampling errors (15). 
In addition, well-differentiated liposarcomas have some cytological features that are highly similar to those of typical benign lipoma. The distinguishing feature is the presence of atypical adipocytic cells (atypical lipoblasts). Currently, assessment of MDM2 and CDK4 gene amplification using fluorescence in situ hybridization (FISH) offers a definitive diagnosis of liposarcomas, with nearly-perfect sensitivity and specificity, which may not be detected by conventional light microscopy (16). 
Surgical strategy
No-touch technique and wide excision were required to avoid local recurrence (17). If only performing marginal surgery, Presman B et al. (2020) reported the recurrence rate of 17% in 36 cases with ALT/WDLPS (18), whereas Kito et al. reported recurrence rate of 23% (7/30 cases) (19). Given that important nerves, such as the femoral nerve, are located anteriorly, it is important to identify and localize them before skin incision. We analyzed MRI images for nerve localization. Liposarcoma may infiltrate or encase nerves, but it rarely displaces them.
The skin incision should be long enough for full exposure and control of both ends of the tumor. Dissection should be performed following the principle of proceeding from normal tissue toward the lesion: Surgeons should identify and expose the nerve from normal tissue (proximal or distal to the tumor) before approaching the region compressed by the tumor. This approach helps surgeons create a safe anatomical landmark and facilitates mapping of the nerve location.
Nerve-sparing dissection technique
This is a challenge because the tumor must be totally removed while preserving neurovascular structure. If the tumor encases the nerve but does not infiltrate the nerve fascicles, surgeon performs epineurium dissection to release the nerve from tumor. When the tumor infiltrates the nerve, “Shell-out” technique should be performed: At areas where the tumor is adherent to the femoral nerve, nerve preservation needs to be prioritized, since wide resection may result in nerve injury. We prioritized dissecting the main tumor mass. In smaller areas where the tumor remains adherent to the nerve, meticulous dissection was performed using microsurgical instrument, blunt retractors or scissors, minimizing the risk of nerve injury. Caution: avoid using monopolar electrocautery or excessive traction especially during dissecting large tumors, and try to preserve the vascular supply of the nerve as much as possible.
Postoperative follow-up
Although WDLPS/ALT rarely metastasizes to distant organs (such as lungs or liver), it has a high rate of local recurrence and potentially transforms into dedifferentiated liposarcoma, offering a poor prognosis. Therefore, patients need to undergo regular postoperative follow-up with MRI during the first year, followed by imaging every 6-month intervals. Ipponi E et al. (2023) reported a recurrence rate of 25% in patients undergoing marginal resection (17). In 2019, Melissa Vos et al. reported a recurrence rate of 19.4% (37/191 cases) (20).

	Lines 154-223
	Discussion

	
	11c
	Follow-up results: The patients recovered well with normal motor and sensory function. There was no suggestion of recurrence on imaging modalities 
The distinction between a giant benign lipoma and a WDLPS/ALT is often unclear. 
No-touch technique and wide excision were required to avoid local recurrence
	Lines 148-149

Line 155
Line 190
	Results

Discussion
Discussion

	
	11d
	[bookmark: _Hlk228073814]Giant lipomatous tumors of the thigh should be detected and treated surgically as soon as possible to achieve good outcomes. Multidisciplinary consultation with oncology and pathology specialists is essential before, during (if intraoperative biopsy is required), and after surgery. Wide resection is the optimal surgical treatment to reduce the risk of local recurrence and metastasis.

	Lines 230-234
	Conclusion

	Patient Perspective
	12
	I first noticed the mass on my thigh a few years ago, but since it didn't cause any pain, I wasn't too concerned. However, when it started growing rapidly recently, I became very anxious about my ability to walk and work. Being treated at 175 military hospital was a unique experience for me. I am deeply grateful to the surgical team for their care and expertise. The recovery was much faster than I expected, and I was relieved to find that I could move my leg normally immediately after the surgery. I am capable of engaging in sports activities at this stage The heavy sensation in my leg is gone, I hope my story can help other patients with similar conditions seek treatment early. 

	
	

	Informed Consent
	13
	Did the patient give informed consent? Please provide if requested
	Yes 
	No
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