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Abstract 
Muscular metastases are rarely found in medical practice, and the reported cases in literature are not numerous. The diagnosis of these 
lesions involves an interdisciplinary collaboration. We present a case of secondary determination in the psoas muscle, with a starting point 
of cervical squamous carcinoma. In establishing the diagnosis, there contributed the clinical, imagistic and magnetic resonance evaluation 
and computed tomography (CT), the histopathological diagnosis being determined after the CT-guided biopsy puncture. 
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 Introduction 

World widely, cervical cancer represents the third 
cause of death in women and the second as mortality 
frequency, with approximate 300 000 deaths every year. The 
incidence in developed countries is high, over 80% [1]. 

Cervical neoplasms metastasize more frequently through 
direct invasion and through the local lymphatics, the 
hematogenous metastasation being extremely rare. The 
muscular metastases of cervical cancer are reported in  
a percentage less than 1% in specialized literature, even 
though the muscular mass represents about half of the 
body weight [2, 3]. Most frequent muscle metastases 
came from lung carcinomas (the most frequent ones), 
pancreatic, renal, colorectal, ovary and melanoma carci-
nomas. There are quoted cases of muscular metastases 
in carcinomas, lymphomas and leukemia [3, 4]. 

Regarding the most frequent localization, the psoas, 
iliopsoas and paraspinal muscles are the most affected 
ones; also, there are observed metastases in the gluteal, 
paraspinal, abdominal and limb proximal muscles [3, 4]. 

Regarding the muscular metastases in the cervical 
cancer, there were reported cases of invasion in the biceps, 
psoas, masseter, deltoid and intercostal muscles [3, 4]. 

Every metastasis preserves the immunohistochemical 
characteristics of the primary tumor. When the muscular 
biopsy shows squamous neoplastic cells in men, the primary 
tumor is located most often in the lungs (81%), while in 
women the primary tumor is in the cervical (64%) [5]. 

Our study has the aim of presenting a rare case of 

muscular metastasis, with a starting point in the cervical 
tumor, the final diagnosis presenting successive imagistic 
investigations [computed tomography (CT) and magnetic 
resonance imaging (MRI)] and histopathological and 
immunohistochemical ones, leading to the accurate iden-
tification and specification of the muscular tumor origin. 

 Case presentation 

We present the case of a patient with muscular meta-
stasis in the psoas muscle, originating from a sqamous 
cervical carcinoma. 

The patient P.E., aged 64 years, from the rural area, 
presented to the Clinic of Gynecology of Tîrgu Mureş 
(Romania), with climax metrorrhagia, in 2012; based on 
the gynecological investigation and on the histopatho-
logical investigation after local cervical biopsy, there was 
established the diagnosis of invasive adenosquamous 
carcinoma stage IB2. A hysterectomy with adnexectomy 
was performed, with pelvic lymphadenectomy within the 
limits of the oncological safety, and in the end there was 
established the tumor stage: T1b2 N0M0. 

The histopathological investigation of the surgical 
exeresis tissue highlighted well-differentiated squamous 
tumor cells in the endocervical, with no keratinization 
tendency. These cells arranged in islands were associated 
with the proliferative tumor glandular component, the 
glands being lined by an atypical epithelium. Also, in the 
cervical channel, there were identified numerous areas of 
cells with the same morphological aspect (Figures 1 and 2). 
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Figure 1 – Islands of tumor cells associated with glands, 
with the presence of an abundant acute inflammatory 
infiltrate with abscess areas. HE staining, ×10. 

Figure 2 – Islands of tumor cells associated with glands. 
HE staining, ×10. 

 
For highlighting some particular characteristics of the 

tumor, there were performed various immunohistoche-
mical determinations, based on serial sections following 
the ones utilized for the histopathological study. The 
immunohistochemical protocol started with the deparaffi-
nization of the slides, antigen retrieval by boiling in citrate 
buffer (pH 6), in the microwave oven, at 650 W, for 
21 minutes, blocking of endogenous peroxidase with 1% 
water peroxide for 30 minutes, blocking the non-specific 
antigen sites with 2% skimmed milk for 30 minutes, and 
overnight incubation at 40C in solutions of primary anti-
bodies, in the dilutions recommended by the manufacturer 
(see below). The next day, the sections were washed in 
phosphate-buffered saline (PBS), then the signal was 
amplified with a polymeric detection system conjugated 
with horseradish peroxidase (HRP) (Nichirei-Histofine, 
Tokyo, Japan) for 60 minutes, and, in the end, the detection 
was performed with 3,3’-diaminobenzidine (DAB, Dako). 
Ultimately, the sections were contrasted with Hematoxylin, 
dehydrated, clarified and coversliped in a xylene-based 
mounting medium (DPX, Merck). 

For the immunohistochemical study, there were used 
the following primary antibodies: 

▪ anti-estrogen receptor (ER) (monoclonal mouse anti-
human estrogen receptor alpha, clone 1D5, 1:50 dilution, 
Dako); 

▪ anti-progesterone receptor (PR) (monoclonal mouse 
anti-human progesterone receptor, clone PgR 636, 1:50 
dilution, Dako); 

▪ pan-cytokeratin AE1/AE3 (monoclonal mouse anti-
human pan-cytokeratin AE1/AE3, 1:50 dilution, Dako); 

▪ high molecular weight cytokeratin (monoclonal mouse 
anti-human, clone 34βE12, 1:500 dilution, Dako); 

▪ anti-Ki67 (monoclonal mouse anti-human, clone 
MIB-1, 1:50 dilution, Dako). 

The microscopic study showed immunopositivity in 
the tumor cells, both in the undifferentiated cell islands, 
and in the tumor glandular epithelium for cytokeratins 
AE1/AE3 and 34βE12, the reaction intensity being higher 
for pan-cytokeratin AE1/AE3. The tumor cells were 
negative for ER and only rarely positive at nuclear level 
for PR. Ki67 was positively diffuse in the tumor cell 
islands, the positivity percentage ranging between 40–
60% (Figures 3–5). 

The patient was recorded in the Department of 
Oncology, where she underwent a cytostatic treatment 
with Cisplatin 45 mg/m2/week and adjuvant radiotherapy, 
the box technique, T target volume and pelvis ganglionary 
areas, total radiation dose (TD) 50 Gy, with good tolerance. 

After 34 months since establishing the diagnosis of 
cervical cancer, the patient presented pain in the thorax–
lumbar spine, with insidious progress, which did not 
improve after the classical treatment with analgesics 
(Acetaminophen 2 g/day) and non-steroidal anti-inflam-
matory drugs, reason for which there was performed a 
abdominal–pelvis MRI investigation. MRI highlighted 
an area with an edema aspect in the left sacrum. There was 
subsequently performed a bone scintigraphy, invalidating 
the bone metastases, the aspect pleading for bone structure 
changes after external radiotherapy. The patient’s state 
progressively deteriorated, with increasing pain, being 
required stronger analgesics like Tramadol 100 mg/dose, 
three doses per day. There was performed a new MRI 
investigation (Siemens Magnetom Essenza 1.5T) that 
highlighted an area with high signal of T2 and T2-STIR 
(short tau inversion recovery)-weighted, a signal similar 
to the muscles of T1, with contrast, relatively homogenous 
presentation (Figure 6, a and b). There were not identified 
any other abdominal or pelvic lesions. 

For completing the imagistic investigations, there 
was performed a whole body CT investigation (Siemens 
Biograph mCT) that did not highlight the presence of lung 
metastases. The lesion described in the MRI investigation 
in the psoas muscle presented a peripheral contrast capture, 
extension in the left foramen L1–L2, with no bone structure 
changes (Figure 7, a and b). 

The imagistic aspects suggested the presence of a 
muscular metastasis in the psoas muscle. In order to 
ascertain the diagnosis, there was performed a CT-guided 
biopsy puncture (Figure 8). The histopathological investi-
gation on the biopsy puncture material highlighted a 
muscular tumor in the left psoas. The histological 
investigation of muscular biopsy showed fibrocollagenous 
tissue including islands of large carcinomatous cells, 
intense chronic inflammatory infiltrate, adjacent to the 
striated muscular tissue. The tumor cells were arranged as 
heterogeneous cordons and whorls, which infiltrated the 
muscular fibers and the surrounding conjunctive tissue. 
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The tumor cells did not present any polarization, had an 
intense basophilic cytoplasm and relatively heterogeneous 
nuclei, without the agglutination of chromatin (Figures 9 
and 10). As a result, it was concluded that the entity in the 
psoas muscle presented the characteristics of a muscular 
metastasis that could have originated most probably within 
the cervical neoplasm. 

The patient continued the treatment with a new line of 
chemotherapy with Cisplatin, 45 mg/m2/week, the prognosis 
of the patient remaining low. There was proposed a new 
surgical intervention for removing the muscular tumor, 
but the patient refused. 

The general state of the patient progressively 

aggravated, with accentuated neurological signs. A new 
MRI investigation after nine months since the histo-
pathological confirmation of the muscular metastasis, 
showed the extension of the tumoral process in the entire 
left psoas muscle, iliac muscle and lumbar square muscle, 
on the left side; also, there was observed the presence of 
a left hydronephrosis, secondary to the left ureter inclusion 
in the tumoral process (Figure 11, a–c). Also, a CT 
investigation highlighted the presence of some osteolysis 
processes in the transverse processes L1 and L2 of the 
left side (Figure 12, a and b). 

The patient’s death occurred two months after the last 
imagistic investigation. 

 

Figure 3 – Extremely intense marking of the glandular 
and tumor epithelium with the anti-AE1/AE3 antibody, 
×200. 

Figure 4 – Intense marking of the tumor glandular 
epithelium with the anti-34βE12 antibody, ×100. 

 

Figure 5 – Ki67 intense and frequent nuclear marking 
in the nuclei of the tumor epithelium, ×100. 

 

Figure 6 – (a and b) MRI axial sections: contrast enhancement of the left psoas muscle. 
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Figure 7 – (a and b) CT axial sections (parenchymatous and bone window): contrast enhancement of the psoas 
muscle, without bone invasion. 

 

Figure 8 – Muscular CT-guide biopsy puncture. 
 

Figure 9 – Tumor cellular islands in the stroma around 
some skeletal muscular fibers. HE staining, ×200. 

Figure 10 – Irregular tumor cellular islands and detached 
cells with an infiltrative characteristic. HE staining, ×200. 

 

 
Figure 11 – MRI examination: (a) Coronal plane section T2-STIR-weighted – high signal of the left iliac and psoas 
muscle, left hydronephrosis; (b) Axial plane section T2 weighted – extension of the tumor process in the lumbar 
square muscle, the longissimus dorsi muscle; (c) Coronal plane section, T1 weighted with contrast: heterogeneous 
enhancement capture of the left psoas muscle.
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Figure 12 – (a and b) CT axial sections, parenchymatous and bone window: osteolysis of the transverse process left L1. 
 

 Discussion 

The tumoral secondary determinations in the skeletal 
muscles are rare, representing less than 1% of the total 
metastases identified by clinically and imagistically 
evaluation procedures [6–8]. However, the number of 
muscular metastases reported by the pathological anatomy 
departments in autopsy is a lot higher, reaching 17.5% 
of the total of metastases [9]. These differences are due 
to the fact that the identification and diagnosis of 
metastases in the striated skeletal muscles is difficult 
without any specific clinical symptoms. Lately, MRI 
investigations allowed the increase of the percentage of 
diagnosed muscular metastases, as MRI provides a better 
resolution of the soft tissues than CT or other imagistic 
investigations [10–12]. Also, the introduction of the 
imagistic method positron emission tomography–computed 
tomography (PET–CT) considerably enhanced the precision 
of the diagnosis for detecting skeletal metastases [13]. 

The lung, renal, thyroid and melanoma neoplasms are 
the ones that most frequently metastasize in the psoas, 
iliopsoas, paraspinal muscles and in the limb muscles. 
The muscular metastases from a cervical neoplasm are 
quite rare, the reported incidence being less than 1%, most 
of them human immunodeficiency virus (HIV)-positive 
and in advanced stages of the disease. 

The exact pathway of neoplastic cell dissemination 
from a primary cervical tumor is not well known yet. The 
low frequency of muscular metastases is the consequence 
of possible various factors responsible for the high 
resistance of muscles to cancer metastasation [2, 4]: 

▪ Reduced stasis caused by constant movements of 
the skeletal muscles; 

▪ Presence of lactic acid resulted from the muscular 
contraction represents an unfavorable environment for 
the development of metastasis cells; 

▪ Presence of natural killer (NK) lymphocytes in the 
muscles that present an anti-tumor activity; 

▪ Presence of protease inhibitors localized in the basal 
membranes that inhibit cellular invasion; 

▪ Presence of some muscular peptide factors may 
negatively influence the dissemination of tumor cells. 

The pH changes, accumulations of metabolites,  
a variable blood flow determined by the adrenergic 
receptors and by the pressure variations in the muscles 
affect the implantation of tumor cells in the skeletal 
muscles [14]. 

As an experiment, Weiss proved that the tumor cells 
survive in the enervated muscle, which does not contract, 
but they develop in electrically stimulated muscles [4]. 

In our study, the presence of tumor metastases was 
suggested by the pain in the thorax–lumbar area that 
required imagistic investigations. The MRI examination 
was the one highlighting the changes of the left psoas 
muscle, and the biopsy puncture associated to the 
histopathological examination confirmed the suspicion of 
muscle metastasis. 

The imagistic semiological characteristics of muscle 
metastases include the intermediary signal T1 weighted, 
the T2 weighted high signal and the present contrast 
enhancement. Starting from these aspects, the lesions 
present a differential diagnosis with the abscess of the 
soft part, the hematoma and the primary muscle tumors 
[4]. That is why, from the images presented by us, there 
could also be observed that the imagistic aspects, including 
CT with the bone window, were not pathognomonic, being 
able to direct the diagnosis to a muscular metastasis, taking 
into consideration the patient’s anamnesis data and clinical 
evolution. 

Due to the fact that the clinical aspects of the muscular 
metastases may be similar to a primitive muscular sarcoma, 
the differentiation between the two entities is extremely 
important for the treatment strategy [14]. 

In the same line, in our case, the certainty diagnosis 
was the histopathological and the immunohistochemical 
one. These microscopic studies confirmed the origin of 
the muscular lesion in the primary cervical tumor, the tumor 
lesion being certainly with a secondary determination. 

According to the cases reported in the specialty 
literature, next to the psoas, the metastases were identified 
in the biceps, deltoid, iliopsoas, masseter and intercostals 
muscles [3, 15–20]. In the present case, we reported the 
presence of a metastasis in the psoas muscle, with cervical 
cancer as starting point. Actually, the psoas muscle is 
mentioned as the most frequent localization of muscular 
metastases in cervical cancer [13]. 

The case presented by us is included in the charac-
teristics of the patients with cervical cancer and muscular 
metastases, according to review [3], the aspects being 
similar ones: the squamous primary tumor, the chemo-
therapeutical treatment was performed according to the 
existing protocols, and the interval of metastasis onset 
was 24 up to 60 months since the initial diagnosis of the 
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cervical neoplasm [13, 15–21], but there is also reported 
a case of muscular metastasis onset even after 76 months, 
its localization being in the intercostals muscles [3]. 

Also, there is a reference to the HIV status, the 
previously quoted articles presented negative HIV cases, 
but there are also works mentioning the higher frequency 
of muscular metastases in the immunocompromised, HIV-
positive patients, as the HIV virus causes the decrease 
of the body resistance [21, 22]. In some situations, there 
may also exist multiple metastases secondary to the 
squamous cervical carcinoma, detected by PET–CT [23]. 

Various studies showed that muscular metastases may 
be single, but there may also exist multiple muscular 
metastases even in the cervical squamous carcinoma [23]. 

In our case, the muscular metastasis was at first single 
in the left psoas muscle and there was not detected the 
presence of HIV virus. The metastatic process continued 
with an extension in the iliac muscle and the lumbar 
square muscle and osteolysis in the transverse processes 
of vertebras L1 and L2 of the left side. 

Regarding the disease stage, in the cases reported by 
other authors, there are observed different stages, from 
IB up to IIIB [13, 15–21]; in our study, the initial stage of 
the disease was IIB, with the onset of muscular metastasis 
after 34 months, after the surgical intervention, radio-
therapy and chemotherapy. Thus, there is no correlation 
between the initial stage of the disease and the onset of 
a muscular metastasis. 

The studies analyzed by us did not present any 
conclusive data regarding the time period from the onset 
of muscular metastasis and the death of patients; also, 
we cannot report to the rate of survival of the patients 
with such pathology, in the situation of performing or 
not a surgical intervention of muscular tumor excision. 
In our case, the patient’s denial for the surgical 
intervention led to a rapid extension of the tumor within 
the whole psoas muscle, with the invasion of the iliac 
muscle and a consequent inclusion of the left ureter, 
lesions that most probably led to the rapid death of the 
patient, after 45 months since the first diagnosis of primary 
tumor, namely after 11 months since the first imagistic 
diagnosis of muscular metastasis. 

The certainty diagnosis was the histopathological 
and immunohistochemical one. The microscopic studies 
suggested most probably the origin of the muscular lesion 
in the primary cervical tumor, the biopsy puncture from 
the secondary determination of the psoas muscle high-
lighting the epithelial-like cells that infiltrated the muscular 
fibers. There are numerous presentations of cervical cancer 
patients that presented metastases, most frequently in the 
psoas muscles, and also in the deltoid, masseter, intercostals 
and biceps muscles. In these cases, the muscular biopsy 
made the difference between metastasis, sarcoma and 
other muscular conditions, like cysts or abscesses, as it 
highlighted the presence of squamous tumor cells similar 
to those in the origin tumor that infiltrated the muscular 
fibers [24–27]. 

All the presented arguments allowed us to consider 
the muscular formation as being a metastasis, from the 
cervical neoplasm and the presented case may be 
included in the short list of the muscular metastases of 
cervical neoplasms. 

 Conclusions 

Even though the muscular metastases are quite rare, 
these lesions may also be suspected in the patients with 
a cervical cancer in their medical record, who present 
with muscular pain with an insidious progress, with no 
improvement after classical pain killer treatment. The 
imagistic evaluation is required in these cases, guiding 
the diagnosis and taking into consideration the elements 
of differential diagnosis, and the histopathological and 
immunohistochemical examination are essential for the 
diagnosis confirmation. 
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