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ABSTRACT 

Objective: Metastatic carcinoma to subcutaneous tissue or skeletal muscle is relatively rare. 

The purpose of the present study is to clarify the clinicopathological features for confirming 

diagnosis as soft tissue metastasis and determining the primary site. 

Method: We reviewed records of 11 patients with soft tissue metastasis in our institution 

from 1996 to 2009. 

Result: In 9 of 10 patients who underwent magnetic resonance imaging, findings consisted of 

(ⅰ) poorly circumscribed high intensity lesions around tumor on T2-weighted images, and 

(ⅱ) irregular peritumoral enhancement and (ⅲ) poorly enhanced lesions on the center of 

tumor on T1-weighted images. Systematic immunohistochemical examination was more 

valuable for diagnosing as soft tissue metastasis and confirming the primary site. The 

expression patterns of cytokeratins 7 and 20 and tissue-specific antibodies such as thyroid 

transcription factor-1, MUC5AC, and CDX2 were particularly useful diagnostic markers. 

Although 9 of 11 patients had poorly differentiated carcinoma, the primary site could be 

determined in 4 patients with cytokeratin 7 / 20 immunophenotype and positivity for 

tissue-specific antibodies. In 5 cases, determination of the primary site finally became 

possible by comparison with the histological findings of operative specimens in past 

carcinoma and/or in consideration of radiological findings and the results of cytokeratin 7 / 

20 phenotyping. 

Conclusion: Magnetic resonance imaging and biopsy are essential for differential diagnosis 

between soft tissue metastasis of carcinoma and soft tissue sarcoma. Moreover, systematic 

immunohistochemical examination enables confirmation of the primary origin in soft tissue 

metastasis of carcinoma. 

 

Mini-abstract 

Magnetic resonance imaging and biopsy are essential in differential diagnosis between soft 
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tissue metastasis of carcinoma and soft tissue sarcoma. Systematic immunohistochemical 

examination enables confirmation of the primary origin. 
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INTRODUCTION 

Metastatic carcinoma to subcutaneous tissue or skeletal muscle is relatively rare (1), and 

only five case series were previously reported (2-6). Differentiation between primary soft 

tissue sarcoma and metastatic carcinoma is often difficult at presentation (7). Proper 

determination of the primary site is important for therapeutic decision-making in particular 

tumor types. Although a painful soft mass with known history of carcinoma and magnetic 

resonance (MR) imaging feature of peritumoral enhancement show higher possibility of soft 

tissue metastasis (6), these findings are not specific and pathological examination is 

extremely important for the diagnosis of metastatic carcinoma and determination of the 

primary site. The expression patterns of cytokeratin (CK) 7 and CK20 are particularly 

valuable diagnostic markers in determination of primary site of origin. The usefulness of 

CK7/CK20 immunophenotype for determination of the primary site in metastatic 

adenocarcinoma has been described (8,9). Moreover, tissue-specific antibodies such as 

thyroid transcription factor-1 (TTF-1) and PE-10 for lung carcinoma (10,11), CDX2 for 

colorectal carcinoma (12), MUC5AC and HIK1083 for gastrointestinal carcinoma (13,14), 

gross cystic disease fluid protein-15 (GCDFP-15) for breast carcinoma (15), and Hep-Par1 for 

hepatocellular carcinoma (16) are valuable for determining primary origin. However, studies 

utilizing these immunohistochemical markers for diagnosing as soft tissue metastasis and 

confirming the primary site are sparse. The purpose of the present study is to clarify the 

clinical and pathologic features for confirming diagnosis as soft tissue metastasis and 

determining the primary site. For this purpose, we reviewed test methods for diagnosis of soft 
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tissue metastasis and determination of primary site by retrospective clinicopathological 

analysis.  

 

PATIENTS and METHODS 

We retrospectively reviewed the medical records of 11 patients with soft tissue tumors that 

were subsequently proven to metastasize from distant primary carcinoma at our institution 

from 1996 to 2009. All of the patients presented with soft tissue lesions, and seven patients 

had a history of carcinoma. Criteria for selection included location of the tumor within 

skeletal muscle or subcutaneous tissue. Excluded from this series were the following: 

metastases of melanoma, metastases to lymph nodes, needle tract metastases after biopsy, 

metastases to reactive area around wounds exposed at the time of primary tumor excision, 

direct extension from adjacent tumors. 

 Medical records of all patients were reviewed to assess anatomical location of metastasis, 

finally diagnosed primary organ, and biochemical, radiological, and histological 

examinations. In particular, biochemical data, MR imaging features, and histological findings 

were closely evaluated, and valuable findings for diagnosis of metastatic carcinoma and 

identification of the primary site were reviewed. Biochemical examination and MR imaging 

were performed in eight and ten cases, respectively. Needle or open biopsy of the mass lesion 

was performed in all cases.  

 To confirm the histological diagnosis of metastatic soft tissue tumors and identification of 

the primary lesions, immunohistochemical studies were performed in all cases in addition to 

hematoxylin and eosin (H & E) staining. The antibodies used in this study included CK7 

(1:70 dilution; DAKO) and CK20 (1:70 dilution; DAKO) for epithelial origins, TTF-1 (1:100 

dilution; DAKO) and PE-10 (1:200 dilution; DAKO) for lung carcinoma, MUC5AC (1:100 

dilution; Novocastra) and HIK1083 (1:20 dilution; Kanto Chemical) for gastric carcinoma, 

Hep-Par1 (1:50 dilution; DAKO) for hepatocellular carcinoma, CDX2 (1:100 dilution; 
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BioGenex) for colorectal carcinoma, and GCDFP-15 (1:50 dilution; Covance) for breast 

carcinoma. Before immunostaining, antigen retrieval was carried out by microwave treatment 

of the tissue sections for 30 min in a 50 mM citrate buffer, pH 6.0 for PE-10, Hep-Par1, and 

GCDFP-15 antibodies or in a 10 mM Tris-HCl buffer containing 1 mM EDTA, pH 8.0 for 

CK7, CD20, TTF-1, MUC5AC, and CDX2 antibodies. HRP-conjugated goat anti-mouse IgG 

(Fab’) (MAX-PO(M)) (Nichirei) was used as secondary antibody, and peroxidase activity 

was visualized with a diaminobenzidine/hydrogen peroxide solution. Counterstaining was 

carried out by hematoxylin. 

 

RESULTS 

The clinical data for the 11 patients are summarized in Table 1. Five patients were male, 6 

were female, and ages ranged from 61 to 79 years, with a mean of 70 years. Localization of 

soft tissue metastases included upper extremity (4 cases), trunk (3 cases), and lower extremity 

(4 cases). Four patients had metastasis of subcutaneous tissue and 7 patients had metastasis of 

skeletal muscle. Seven patients had a history of carcinoma at presentation. In 9 cases of 10, 

MR findings consisted of (ⅰ) poorly circumscribed high intensity lesions around tumor on 

T2-weighted images, (ⅱ) irregular peritumoral enhancement on T1-weighted images with 

intravenous gadolinium enhancement, and (ⅲ) poorly enhanced lesions on the center of 

tumor on T1-weighted images (Fig. 1). Tumor markers such as CEA, CA 19-9, and CA 15-3 

were examined in 8 patients, but these data were not helpful to detect the primary tumor 

(Table 2). Histological tests with hematoxylin and eosin staining showed poorly differentiated 

adenocarcinoma in 9 cases (Table 3). In immunohistochemical findings, the expression 

patterns of CK7 and CK20, which are epithelial markers, indicated the CK7+/CK20- 

immunophenotype in 7 cases, CK7-/CK20+ in 2 cases, CK7+/CK20+ in 1 case, and 

CK7-/CK20- in 1 case (Table 3). In case 3, gastrointestinal or bile duct carcinoma was 

strongly suspected because of CK7+/CK20- immunophenotype with MUC5AC positivity 



6 

(Fig. 2), and stomach carcinoma was finally identified at endoscopy. In case 5, CK7-/CK20+ 

immunophenotype with CDX2 positivity was diagnosed as rectal carcinoma. In case 8, a 

patient with prior history of bile duct and lung carcinoma, bile duct carcinoma was suspected 

because of CK7+/CK20- immunophenotype with MUC5AC positivity (Fig. 3). In case 10, a 

patient with a mass on her back, metastasis of renal cell carcinoma was diagnosed because 

tumor tissue obtained by needle biopsy showed CK7-/CK20- immunophenotype with 

AE1/AE3 and CD10 positivity. In case 11, a patient without prior history of carcinoma, 

immunohistochemical findings showed CK7+/CK20- with TTF-1 positivity and the patient 

was finally diagnosed as lung carcinoma after addition of the appearance of mass lesion in 

lung. As 4 cases were negative for tissue-specific antibody, the primary sites were identified 

by investigation of prior history of carcinoma, histological findings of primary carcinoma, 

CK7/CK20 immunophenotype, and radiographic findings. However, CK7/CK20 

immunophenotype was not consistent with common CK7/CK20 immunophenotype for prior 

carcinoma in 2 cases, and they were diagnosed with unknown primary site. The primary 

tumor was diagnosed finally in the lung (4 cases), bile duct (1 case), stomach (1 case), colon 

(1 case), breast (1 case), kidney (1 case), and of unknown primary origin (2 cases). 

 

DISCUSSION 

Distant metastases to soft tissue are rare conditions, and very few studies on case-series 

have been reported (2-6). Herring found a very low incidence of 0.03% (15 cases among 

54,000 cases) in his institution over 16 years (4). Glockner reported that 11 patients with soft 

tissue metastases were culled from a group of 1421 patients with a solitary mass over a 

14-year period (3). In our institution, only 11 cases were diagnosed as soft tissue metastasis 

over 14 years. Several factors have been implicated in the rarity of soft tissue metastases, 

such as (ⅰ) lactic acid production by skeletal muscle may inhibit the growth of tumor cells 

(17,18), (ⅱ) varying tissue pressure in skeletal muscle may affect tumor implantation under 
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the influence of β adrenergic receptors (1,17), or (ⅲ) protease inhibitors in the muscle 

extracellular matrix may resist invasion by tumor cells (19). Under these unfavorable 

conditions, particular circumstances may be needed for soft tissue metastases to occur. An 

autopsy series suggested a higher incidence of metastases to skeletal muscle (7,20,21), and 

this may suggest that metastases to soft tissue cannot be formed without extensive existence 

of tumor cells in blood. In fact, 7 patients of the 11 cases of the current study already had 

multiple metastases at presentation. 

The differentiation between primary soft tissue sarcoma and metastatic carcinoma to soft 

tissue is important at presentation because the treatments and prognoses are markedly 

different. Early diagnosis and treatment are important for better prognosis to soft tissue 

metastases of carcinoma. Soft tissue sarcoma is initially suspected in cases of solitary mass 

caused by subcutaneous and muscle lesion with rapid growth. Though there are great 

similarities between primary soft tissue sarcoma and metastatic carcinoma to soft tissue, 

Tuoheti suggested that the extensive peritumoral enhancement associated with central 

necrosis, which was detected on 92% of MR images, is a characteristic feature of skeletal 

muscle metastasis (6). This radiological feature was also noted in 9 of 10 patients in our 

series together with the findings of poorly circumscribed high intensity lesions around tumor 

on T2-weighted images, and irregular peritumoral enhancement on T1-weighted images with 

intravenous gadolinium enhancement. Although these findings are not specific for soft tissue 

metastasis of carcinoma, MR imaging should be performed at presentation to decide the 

biopsy site and to obtain valuable information with regard to the differentiation between 

primary soft tissue sarcoma and metastatic carcinoma to soft tissue. In biochemical 

examination, serum CEA and CA19-9 levels were elevated in several cases, but these 

findings were not useful for identifying the primary site because the elevation of CEA and 

CA19-9 levels is often seen in many carcinomas. 

 Pathological examination of biopsy specimens provided the most useful findings to 
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differentiate the soft tissue metastasis of carcinoma from soft tissue sarcoma and furthermore 

to determine the primary tumor site correctly. Immunohistochemical demonstration of the 

expression of cytokeratin (CK) in the tumor cells was also important for differentiating from 

soft tissue sarcoma. The expression patterns of CK7 and CK20 were particularly valuable 

diagnostic markers in determination of primary site of origin. The usefulness of CK7/CK20 

immunophenotype for determination of the primary site in metastatic adenocarcinoma has 

been described (8,9). Tot indicated that in the reviewed literature lung adenocarcinoma 

showed the CK7+/20- phenotype in 84%, ovarian non-mucinous adenocarcinoma in 93%, 

breast carcinoma in 88%, biliary carcinoma in 76%, and colorectal adenocarcinoma showed 

the CK7-/20+ phenotype in 78% of biopsied samples. Moreover, ovarian mucinous 

adenocarcinoma showed the CK7+/20+ phenotype in 76%, and renal cell carcinoma, prostate 

carcinoma, and hepatocellular carcinoma showed the CK7-/20- phenotype in 71%, 76%, and 

75%, respectively (8,9). Primary origin of soft tissue metastasis can also be discriminated 

efficiently by immunohistochemical examination with the tissue-specific antibodies, such as 

TTF-1 and PE-10 for lung carcinoma, CDX2 for colorectal carcinoma, MUC5AC and 

HIK1083 for gastrointestinal carcinoma, GCDFP-15 for breast carcinoma, and Hep-Par1 for 

hepatocellular carcinoma, after evaluation of CK7/CK20 immunophenotype (13,22-24). In 4 

cases of our series, we could obtain definite findings for diagnosing primary origin using 

tissue-specific antibodies in conjunction with CK7/CK20 (cases 3, 5, 8, and 11). Although 

immunohistochemical examination with the tissue-specific antibodies were negative, 

determination of the primary site of origin finally became possible by comparison with the 

histological findings of operative specimens in past carcinoma and/or in consideration of 

radiological findings and the results of CK7/CK20 phenotype in 5 cases (cases 2, 6, 7, 9, and 

10). However, in the patient of case 4 with history of recurrent hepatocellular carcinoma, the 

primary origin could not be discriminated because the expression pattern of CK showed 

CK7+/CK20+ (a less common pattern in metastasis from hepatocellular carcinoma (25)), and 
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Hep-Par1 and other tissue-specific antibodies were negative. The reason for negative 

tissue-specific antibodies might be that 9 out of 11 soft tissue metastases in our series were 

poorly differentiated (5). These results might show limitation of primary origin determination 

by pathological examination alone. 

 Though the usefulness of immunohistochemical examination in diagnosis of soft tissue 

metastasis of carcinoma had been described previously (5), there has been no report on the 

use of an antibody panel combining CK7, CK20, and tissue-specific antibodies in 

differentiating primary origin of metastatic carcinoma to subcutaneous tissue and skeletal 

muscle. In our hospital, patients generally bring radiological data such as CT or MR images 

at presentation, so we can perform core needle biopsy as the first examination after 

confirmation of localization and properties of the tumor. In this study, it was shown that when 

tissue-specific antibodies were used in conjunction with CK7/CK20, the primary origin of 

soft tissue metastasis of carcinoma could be roughly determined. Definitive determination of 

primary origin could then be achieved in a short time by additional examinations after 

pathological evaluation of biopsy specimens.  

 

Acknowledgements 

We thank Jun Nakayama for evaluating pathological findings. We also thank Tominaga 

Shimizu and Tsutomu Akahane for help in clinical evaluation of the patients. 

 

Conflict of interest statement 

None declared. 

 

 

 

 



10 

References 

1. Seely S. Possible reasons for the high resistance of muscle to cancer. Med Hypotheses 

1980;6:133-7. 

2. Damron T, Heiner J. Distant soft tissue metastases: a series of 30 new patients and 91 

cases from the literature. Ann Surg Oncol 2000;7:526-34. 

3. Glockner J, White L, Sundaram M, McDonald D. Unsuspected metastases presenting as 

solitary soft tissue lesions: a fourteen-year review. Skeletal Radiol 2000;29:270-4. 

4. Herring CJ, Harrelson J, Scully S. Metastatic carcinoma to skeletal muscle. A report of 15 

patients. Clin Orthop Relat Res 1998;272-81. 

5. Plaza J, Perez-Montiel D, Mayerson J, Morrison C, Suster S. Metastases to soft tissue: a 

review of 118 cases over a 30-year period. Cancer 2008;112:193-203. 

6. Tuoheti Y, Okada K, Osanai T, Nishida J, Ehara S, Hashimoto M, et al. Skeletal muscle 

metastases of carcinoma: a clinicopathological study of 12 cases. Jpn J Clin Oncol 

2004;34:210-4. 

7. Pearson C. Incidence and type of pathologic alterations observed in muscle in a routine 

autopsy survey. Neurology 1959;9:757-66. 

8. Tot T. Cytokeratins 20 and 7 as biomarkers: usefulness in discriminating primary from 

metastatic adenocarcinoma. Eur J Cancer 2002;38:758-63. 

9. Wang NP, Zee S, Zarbo RJ, Bacchi CE, Gown AM. Coordinate expression of 

cytokeratins 7 and 20 defines unique subsets of carcinomas. Appl Immunohistochem 

1995;3:99-107. 

10. Johansson L. Histopathologic classification of lung cancer: Relevance of cytokeratin and 

TTF-1 immunophenotyping. Ann Diagn Pathol 2004;8:259-67. 

11. Mizutani Y, Nakajima T, Morinaga S, Gotoh M, Shimosato Y, Akino T, et al. 

Immunohistochemical localization of pulmonary surfactant apoproteins in various lung 

tumors. Special reference to nonmucus producing lung adenocarcinomas. Cancer 



11 

1988;61:532-7. 

12. Moskaluk C, Zhang H, Powell S, Cerilli L, Hampton G, Frierson HJ. Cdx2 protein 

expression in normal and malignant human tissues: an immunohistochemical survey 

using tissue microarrays. Mod Pathol 2003;16:913-9. 

13. Nakamura N, Ota H, Katsuyama T, Akamatsu T, Ishihara K, Kurihara M, et al. 

Histochemical reactivity of normal, metaplastic, and neoplastic tissues to alpha-linked 

N-acetylglucosamine residue-specific monoclonal antibody HIK1083. J Histochem 

Cytochem 1998;46:793-801. 

14. Reis C, David L, Nielsen P, Clausen H, Mirgorodskaya K, Roepstorff P, et al. 

Immunohistochemical study ofMUC5AC expression in human gastric carcinomas using a 

novel monoclonal antibody. Int J Cancer 1997;74:112-21. 

15. Wick M, Lillemoe T, Copland G, Swanson P, Manivel J, Kiang D. Gross cystic disease 

fluid protein-15 as a marker for breast cancer: immunohistochemical analysis of 690 

human neoplasms and comparison with alpha-lactalbumin. Hum Pathol 1989;20:281-7. 

16. Wennerberg A, Nalesnik M, Coleman W. Hepatocyte paraffin 1: a monoclonal antibody 

that reacts with hepatocytes and can be used for differential diagnosis of hepatic tumors. 

Am J Pathol 1993;143:1050-4.  

17. Mulsow S. Metastatic carcinoma of skeletal muscle. Arch Pathol 1943;35:112-4. 

18. Seely S. The evolution of human longevity. Med Hypotheses 1980;6:873-82. 

19. Pauli B, Schwartz D, Thonar E, Kuettner K. Tumor invasion and host extracellular matrix. 

Cancer Metastasis Rev 1983;2:129-52. 

20. Acinas García O, Fernández F, Satué E, Buelta L, Val-Bernal J. Metastasis of malignant 

neoplasms to skeletal muscle. Rev Esp Oncol 1984;31:57-67. 

21. Rotterdam H, Slavutin L. Secondary tumors of soft tissues:An autopsy study. In 

Fernoglio C, Wolff M(eds). Progress in Surgical Pathology New York, Masson. 

1980;147-68. 



12 

22. Chhieng D, Cangiarella J, Zakowski M, Goswami S, Cohen J, Yee H. Use of thyroid 

transcription factor 1, PE-10, and cytokeratins 7 and 20 in discriminating between 

primary lung carcinomas and metastatic lesions in fine-needle aspiration biopsy 

specimens. Cancer 2001;93:330-6. 

23. Jagirdar J. Application of immunohistochemistry to the diagnosis of primary and 

metastatic carcinoma to the lung. Arch Pathol Lab Med 2008;132:384-96. 

24. Park S, Kim B, Kim J, Lee S, Kang G. Panels of immunohistochemical markers help 

determine primary sites of metastatic adenocarcinoma. Arch Pathol Lab Med 

2007;131:1561-7. 

25. Kakar S, Gown A, Goodman Z, Ferrell L. Best practices in diagnostic 

immunohistochemistry: hepatocellular carcinoma versus metastatic neoplasms. Arch 

Pathol Lab Med 2007;131:1648-54. 

 



Table 1. Clinical data of the patients

Patient
No.

Age (years) and
gender

Soft tissue metastasis
Site                  Depth

History of
carcinoma

Primary organ

1
2
3
4
5
6
7
8
9

10
11

79F
71M
61M
73F
76M
56F
68F
72M
62F
77M
76F

Inguinal
Thigh 
Chest wall
Arm
Hand 
Forearm
Calf
Calf
Back
Shoulder
Thigh

Muscle
Muscle
Muscle
Subcutaneous
Subcutaneous
Muscle
Muscle
Muscle
Muscle
Subcutaneous
Subcutaneous

Uterus
None
None
Liver
Colon
Breast
Lung
Lung, Bile duct
None
Kidney
None

Unknown
Lung
Stomach
Unknown
Colon
Breast
Lung 
Bile duct
Lung
Kidney
Lung

 



 

Table 2. Hematological data of the patients

Patient
No.

1
2
3
4
5
6
7
8
9

10
11

CEA (ng/ml) CA19-9 (U/ml)

0.9
9.2

31.3
4.2

15.0
1.6

-
1.8
4.1

-
-

56.5
4603.0

0.0
80.8

2896.0
-
-

296.3
-
-
-

CA15-3 (U/ml) AFP (U/μl)

-
-
-
-
-

13.1
-
-
-
-
-

<40
-

<40
1910

-
-
-
-
-
-
-

Normal range of CEA: <3.4 ng/ml, CA19-9: <37 U/ml, CA15-3: <25 U/ml,
AFP: <40 U/μl.

 



Table 3. Histological data of the patients
Patient
No.

Histologic type Immunohistochemical phenotype
CK 7 / CK 20               others

1
2
3
4
5
6
7
8
9

10
11

Poorly differentiated adenocarcinoma
Poorly differentiated adenocarcinoma
Poorly differentiated adenocarcinoma
Poorly differentiated adenocarcinoma
Poorly differentiated adenocarcinoma
Poorly differentiated adenocarcinoma
Poorly differentiated adenocarcinoma
Well-differentiated adenocarcinoma
Poorly differentiated adenocarcinoma
Adenocarcinoma, clear cell type
Poorly differentiated adenocarcinoma

- / +
+ / -
+ / -
+ / +
- / + 
+ / -
+ / -
+ / -
+ / -
- / -
+ / -

CDX2(-), MUC2(-)
PE-10(-),TTF-1(-), HIK1083(-)
MUC5AC(+)
Anti-hepatocyte antibody(-) 
CDX2(+)
GCDFP-15(-), ER(-)
TTF-1(-), PE-10(-)
MUC5AC(+), TTF-1(-)
TTF-1(-), PE-10(-)
AE1/AE3(+), CD-10(+)
TTF-1(+)

CK = Cytokeratin; TTF = Thyroid transcription factor; 
GCDFP = Gross cystic disease fluid protein; ER = Estrogen receptor.

 



A

B C

Figs. 1A-C MR findings of a 72-year-old man (patient No. 8) with metastasis to calf muscle. 
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Figs. 2A-D Histological findings of patient No. 3. 
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Figs. 3A-E Histological findings of patient No. 8. 
 
 
 


