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(Abstract )

Background: Skeletal Muscle Metastases (SMM) are rare and pose diagnostic challenges due to overlapping

sonographic features with benign tumors.
Purpose: To analyze pitfalls in ultrasonographic misdiagnosis of SMM and propose a multimodal solution.

Methods: Two cases (20M with AML, 60M with NSCLC) presenting lower limb masses underwent
comprehensive ultrasound evaluation: grayscale, Doppler, Contrast-Enhanced Ultrasound (CEUS), and

ultrasound-guided biopsy. A literature review of SMM characteristics was conducted.

Conclusion: Ultrasound alone carries high misdiagnosis risk for SMM due to atypical presentations. A

standardized multimodal protocol (grayscale + Doppler + CEUS + biopsy) is essential for accurate diagnosis.

Immediate biopsy is recommended for cancer patients with intramuscular masses showing discordant
\_imaging/history. )

Keywords: Ultrasound; Skeletal muscle metastases; Contrast-enhanced ultrasound.

Case 1 Presentation

A 20-year-old male presented with unexplained left upper abdominal pain persisting for over one
month. He had been diagnosed with Acute Myeloid Leukemia (AML) one month prior, experiencing two

episodes of high-grade fever (Tmax >39°C) before achieving remission through induction chemotherapy.
Laboratory investigations revealed abnormal hematologic parameters

Lymphocyte ratio 14.3% (ref: 20-50%), monocyte ratio 2.1% (ref: 3-10%), and bone marrow

aspirate cytology demonstrating hyperactive proliferation with 35.5% blast cells containing Auer rods,
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confirming AML.
Imaging studies (Figures 1-4):

Lower limb ultrasound: Revealed multiple hypoechoic masses within the medial compartment of

the right thigh and medial left calf musculature, suggestive of schwannoma; CEUS recommended.

CEUS (performed next day): Demonstrated multiple hypoechoic foci in the left calf muscle layer.
At 12 seconds post-contrast injection, lesions exhibited heterogeneous hyper-enhancement (> adjacent

muscle tissue) with irregular non-enhancing areas.
CEUS conclusion: Enhancement pattern suggestive of benign lesions; core needle biopsy advisable.
The patient then underwent ultrasound-guided core needle biopsy.

Pathological result: Extramedullary leukemia infiltration (myeloid sarcoma).
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Figure 1: Multiple echogenic areas were detected in Figure 2: Color Doppler flow imaging showed a small

the muscle layer of the left medial calf, all with regular | amountof shortrod-shaped blood flow around the lesion.
morphology, clear borders, and heterogeneous internal \_ J

\ echogenicity.
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Figure 3: CEUS suggested heterogeneous hyper- Figure 4: The enhancement borders were clear, and
\ enhancement at 12 s of contrast injection. ) areas of non-enhancement were seen within them;
B Irregular non-enhancing areas are present throughout
the enhancement pattern, consistent with a benign
\ enhancement pattern.
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Case 2 Presentation

A 60-year-old male presented with a mass in the medial-posterior aspect of the right calf persisting
for >6 months, accompanied by pain for 3 months. He had been diagnosed with Non-Small Cell Lung Cancer

(NSCLC) at our institution six months prior. Laboratory studies revealed no abnormalities.
Imaging studies

Lower limb ultrasound: Detected a hypoechoic lesion within the intermuscular space of the right

calf. Initial impression: Schwannoma suspected; CEUS recommended.

CEUS (performed next day): Subsequent CEUS performed 24 hours post-initial scan demonstra-
ted heterogeneous enhancement at 25 seconds post-contrast injection, characterized by peripheral hyper-
enhancement and a large central non-enhancing area - an imaging pattern misinterpreted as indicative of

a benign lesion.
The patient then underwent ultrasound-guided core needle biopsy.

Pathological result: Metastatic poorly differentiated pulmonary adenocarcinoma or adenosqua-

mous carcinoma to the right calf.
Discussion

SMM is exceedingly rare [1]. Histopathologically, SMM may originate from diverse malignancies,
with the most frequent primary tumors being lung cancer, renal cell carcinoma, gastrointestinal malignan-
cies, and genital tract neoplasms [2]. The predominant sites involve skeletal muscles of the lower limbs,

particularly the thigh and calf musculature [2].

Lung cancer represents a common primary source in such cases, where superficial metastases to
the skin and subcutaneous tissues account for 0.75%-9% of tumor disseminations [3]. Notably, SMM may
serve as the initial manifestation of occult malignancy, necessitating accurate and early diagnosis. Myeloid
Sarcoma (MS) denotes an extramedullary proliferation of one or more types of immature myeloid cells,
forming mass lesions that disrupt normal tissue architecture [4]. Historically termed «chloroma» due to
its greenish hue derived from myeloperoxidase activity, this entity is now standardized as myeloid sar-
coma in the WHO classification [4]. [t demonstrates a predilection for children and young adults, with

a distinct male predominance [5].

The sonographic presentation of SMM demonstrates considerable heterogeneity with limited docu-
mented evidence. Characteristic ultrasound features predominantly include hypoechoic lesions exhibiting
round-to-oval or lobulated configurations accompanied by intralesional hypervascularity. Notably, many
such metastases mimic abscess morphology through central hypoechogenicity with peripheral rim enhan-
cement [6,7]. Critical discriminators from benign masses on grayscale and color Doppler imaging encom-

pass: lobulated tumor margins, and peripheral pedicle-feeding vessels supplying architecturally disordered
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intratumoral vasculature [8]. Contrastingly, our two reported cases manifested atypical features diverging
from conventional malignant patterns: well-demarcated boundaries with sharp tissue delineation, sparse
intranodular vascular signals, and irregular avascular necrotic foci demonstrating both anechoic and non-
enhancing properties—likely representing tumor pseudocapsule formation and extensive coagulative ne-

crosis.

Currently, definitive diagnosis of SMM relies predominantly on histopathological examination, as
ultrasonographic assessment exhibits inherent limitations. Ultrasonography alone—particularly without
clinical history—carries significant misdiagnosis risks; nevertheless, it provides critical guidance for per-
cutaneous biopsies and facilitates treatment response monitoring. In both presented cases, our institution
performed a comprehensive ultrasonographic protocol encompassing two-dimensional grayscale imaging,
color Doppler flow mapping, CEUS, and ultrasound-guided core needle biopsy, culminating in definitive

diagnosis of metastatic malignancies.

The reasons for the misdiagnosis of this patient as a benign tumor were as follows: (1) The initial
diagnostic context involved routine ultrasound without documented extramuscular malignancy, preclu-
ding sufficient justification for metastatic suspicion; (2) Sonomorphological mimicry manifested as well-
circumscribed, spindle-shaped anechoic foci with smooth margins, distinct hyperechoic capsules, and
posterior acoustic enhancement within the calf musculature—features pathognomonic for schwannoma
yet discordant with the infiltrative borders characteristic of aggressive malignancies; (3) Vascular analysis
(Figure B) revealed sparse punctate vascular signals rather than the abundant internal/peripheral flow or
large perforating vessels typical of subcutaneous cancers; (4) CEUS kinetics further reinforced misdiagno-
sis through arterial-phase peripheral hyper-enhancement with central non-enhancing zones, maintained
circumscribed margins, and early washout in adjacent tissues—collectively aligning with classical benign

enhancement profiles and creating a compelling illusion of non-malignant pathology.

The sonographic features of SMM remain inadequately characterized in current literature, exhibi-
ting limited specificity with considerable overlap across benign musculoskeletal conditions. Nevertheless,
documenting these findings holds clinical significance, as patients with known malignancies may be re-
ferred for ultrasonographic evaluation of intramuscular masses. In such scenarios, preemptive familiarity
with the sonographic hallmarks of SMM may critically inform biopsy triage decisions for indeterminate

lesions.
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