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a b s t r a c t 

Bronchopulmonary cancer muscle metastases are uncommon, especially when they are 

visible. They can impact any muscle in the body, but the psoas, diaphragmatic, and par- 

avertebral muscles have a clear advantage. We present a case of lateral pterygoid muscle 

metastasis of squamous cell carcinoma of the lung in a 70-year-old habitual smoker (40 

packs per year) presents headaches more marked on the right and progressively worsening. 

A complementary brain MRI revealed a well-limited oval formation with irregular contours 

in hypo signal T1 hyper signal T2 heterogeneous, with area of central necrosis of the right 

pterygoid muscle, which was revealed to be a secondary location of bronchopulmonary ma- 

lignancy after further examination (CT scan of the cervico-thoraco-abdomino-pelvic region, 

TEP scan, and biopsy). Moreover, muscle metastases are rarely revealing of primary cancer. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Introduction 

Skeletal muscles represent 50% of total body mass and re-
quire a good blood supply and a high cardiac output. However,
hematogenous metastases to skeletal muscles are rare. Mus-
Abbreviations: GCS, Glasgow coma scale; CT scan, Computed tomog
emission tomography; PH, Potential of hydrogen. 
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cular metastasis is mostly derived from lung carcinoma [1] .
They can involve any muscles of the body but frequently lo-
calized in the psoas, diaphragmatic and paravertebral muscles
[2] . We report a case of metastasis mass in the lateral ptery-
goid muscle from a squamous cell carcinoma of the lung. 
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Fig. 1 – Axial sections of a cervical MRI showing an abnormality signal of the right lateral pterygoid muscle in 

heterogeneous intermediate signal in T2 Flair weighted sequence (a) (white arrow), in diffusion hypersignal (b) (white 
arrow), annularly enhancing in SpT1 after Gadolinium injection and containing a central necrosis area (c) (white arrow). 

Fig. 2 – Chest CT in axial section (a = mediastinal window, b = parenchymal window): showing a right posterobasal lung 
mass with irregular contours and areas of necrosis, surrounded by a patch of ubiquitous confluent micronodules related to 

carcinomatous lymphangitis, associated with a pleurisy of moderate abundance. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 – Chest CT in mediastinal window in axial section 

shows the scanno-guided biopsy of the tumor. 

 

 

 

 

Case report 

A 70-year-old patient, chronic smoker (45 pack/year), pre-
sented with headaches predominant on the right side with pro-
gressive worsening. The clinical examination revealed a con-
scious patient in good general condition, GCS 15/15, stable vi-
tal signs, and with a normal neurological examination. A cere-
bral CT scan was performed and did not show any abnormal-
ity besides the presence of a fluid formation at the right lateral
pterygoid muscle, with a peripheral moderate contrast uptake.
A brain MRI was performed afterwards showing a well-defined
oval mass within the right lateral pterygoid muscle, with irreg-
ular contours, hyposignal T1 and heterogenous hypersignal
T2, containing an area of central necrosis, intensely enhancing
in the periphery after injection of Gadolinium ( Fig. 1 ). These
radiological findings were suggestive of an abscess or a metas-
tasis ( Fig. 1 ). A cervico-thoraco-abdomino-pelvic CT scan was
performed and showed the presence of a right posterobasal
pulmonary tissue lesion process with irregular contours con-
taining areas of necrosis, surrounded by micronodules and
carcinomatous lymphangitis ( Fig. 2 ). A scanno-guided biopsy
of the lung mass confirmed the diagnosis of a squamous cell
carcinoma of the lung ( Fig 3 ). A PET scan showed a patholog-
ical hypermetabolism of the right lower lobe of the lung, SU-
Vmax of the mass was estimated at 13, 2 and metabolic hyper-
fixation of the right lateral pterygoid muscle mass with an SU-
Vmax at 9.5. These findings confirmed the diagnosis of right
lateral pterygoid muscle metastasis of lung cancer ( Fig 4 ) . The
patient underwent chemotherapy in the oncology department
but died a few days later. 
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Fig. 4 – Axial slice PET scan image of the right posterobasal pulmonary process (white arrow) (a) and the right lateral 
pterygoid muscle lesion are (white arrow); (b) both hypermetabolized to the same degree. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Muscle metastases are rare, although skeletal muscle is al-
most 50% of body mass, and is highly vascularized [ 3 ,4 ]. Their
frequency varies according to the circumstances of discovery:
in clinical series, muscle represents a metastatic site in 0.03%-
0.16% of cancers, whereas in autopsy series, the frequency can
reach 16% [5] . 

Some studies presented factors that were considered to
help reduce the risk of malignancy in the skeletal muscle such
as: moderate exercise, that helps by destroying muscle mi-
crovascularization rapidly during contraction and therefore
reduce the risk of tumor formation; muscle pH and the ability
of striated muscle to handle lactic acid secreted by the tumor
thus preventing its neovascularization; changes in intramus-
cular arterial pressure or local temperature. The sarcolemma
represents an effective barrier against tumor cells that could
develop more easily in case of muscle trauma. In addition to
these biomechanical processes, other muscle growth and re-
generation factors could play a key role in slowing down tumor
proliferation [ 2 ,6 ]. 

In addition to these factors, striated muscle can secrete a
low molecular weight factor, called "MF", capable of inhibit-
ing (in vitro and in vivo in mice) the implantation of most tu-
mor lines. One of the most active components is adenosine A3,
which represents a promising therapeutic prospect for oncol-
ogy treatments in general. Recently, the role of A3 adenosine
receptor agonists was proposed to explain the muscle resis-
tance to metastasis. This antitumor factor potentially secreted
by the muscle would exert a cytostatic rather than cytotoxic
role on tumor cells by "blocking" them at the G0/G1 stage of
their cell cycle. However, the efficacy of these antitumor fac-
tors depends also on the metastatic potential of the initial pri-
mary cancer: tumors with high metastatic potential would be
more sensitive to the action of these factors than those with
low metastatic potential [6] . 

Tumors with a high potential for muscle metastasis are,
in order of frequency: carcinomas of different origins (pul-
monary, breast, bronchial, thyroid, colonic and gastric), lym-
phomas and leukemias [3] . The histological type depends
on the location of the primary cancer. For lung cancers,
squamous cell carcinomas represent (44%), adenocarcinomas
(36%), small cell cancers (8%) and undifferentiated carcinomas
(8%) [6] . 

Muscle metastases preferentially affect the diaphragm
(67.8) [6] ; the lower limbs (nearly 50% of cases); the psoas
(29.4) [7] ; the upper limbs (nearly 25% of cases). More rarely,
the axial (18.25%) and cephalic (13.2%) musculature, unre-
lated to the location of the primary cancer [6] . The muscle
metastasis is usually an isolated lesion (in 78% of cases), may
be palpable (62.7%) and painful (61.25%). In fact, palpation
of the lesion depends above all on its location: only lesions
in the most superficial muscles can be palpated, the others
remaining asymptomatic or causing local "discomfort". The
painful character varies according to the location. The most
painful metastatic localizations are the upper limbs (69.4% of
cases) and the lower limbs (in 72.9% of cases); the axial mus-
culature appears painful in only half of the cases, whereas
62.9% of the metastases of the muscles of the cephalic
extremity are painless. Contractures are rarely described
[6] . 

Muscle metastases rarely reveal the primary cancer; they
often occur during the evolution of a known cancer. In fact,
only 36.7% of them are clinically symptomatic before the dis-
covery of the primary tumor. When the primary cancer is
known, a muscle metastasis appears in more than half of the
cases (58.6%) within 24 months of the discovery of the cancer
(of which 76% within the first 6 months); more rarely, appears
beyond 72 months (17.2% of the cases), with a delay that can
sometimes reach 38 years [6] . 

There are no pathognomonic radiological criteria, there-
fore a histological confirmation is always required [8] . CT scan
shows a heterogeneous mass within an enlarged muscle with
areas of necrosis and peripheral contrast uptake [3] . On MRI,
the metastasis appears as a nodular lesion of variable size in
T1 hypo- or isosignal, hypo- or isointense compared to healthy
muscle with areas of central necrosis in hypersignal in T2-
weighted sequences [ 5 ,8 ], and moderate heterogenous con-
trast uptake associated to soft tissue edema [4] . In our patient,
the metastasis presented as a liquid formation with an en-
hanced wall after gadolinium injection. 

The therapeutic management of muscle metastases is es-
sentially based on surgery, radiotherapy and chemotherapy
[ 9 ,10 ] depending on the primary location, other sites involved
and the age of the patient [11] . 



3376 R a d i o l o g y  C a s e  R e p o r t s  1 7  ( 2 0 2 2 )  3 3 7 3 – 3 3 7 6  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The development of metastatic disease at an advanced
stage of cancer usually represents a poorer prognosis, as these
metastatic cells are resistant to most cancer treatments. Also,
the percentage of survival at 24 months (after the discovery
of a muscle metastasis) is only 13.8%. These data suggest that
muscle metastases are most often related to primary cancers
that are particularly advanced or of high grade of malignancy
[6] . 

The prognosis of muscle metastases is péjorative as it is
directly related to the prognosis of the primary lesion [ 9 ,11 ]. 

Conclusion 

Muscle metastases are rare. They rarely reveal the primary
cancer. Radiological findings are not specific, the diagnosis is
confirmed by histological study. Their treatment is not cod-
ified and must take into account the patient’s general state
and the primary cancer. 

Patient consent statement 

Written informed consent for publication was obtained from
patient. 
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