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Case Report

Lung Adenocarcinoma Presenting as a Soft Tissue Metastasis to
the Shoulder: A Case Report
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Abstract: Background: Metastasis to soft tissue is rare, and the pathogenesis remains unclear. Soft
tissue metastases (STMs) have varied presentations; existing reports are few. Herein, we report
a case of STMs of the shoulder with a rich characterization. Case presentation: A 93-year-old man
presented to our hospital with pain and swelling of the left shoulder for one week. Magnetic
resonance imaging (MRI) showed a T1 low-intensity and T2 high-intensity mass. We suspected a
primary sarcoma and performed a needle biopsy. However, on histopathological examination, the
findings were suggestive of lung adenocarcinoma. Fluorine-18 fluorodeoxyglucose (FDG) positron
emission tomography-computed tomography also revealed FDG accumulation in the right lung, thus
confirming the diagnosis. Conclusion: Oncologists should keep in mind that STMs of lung cancer
may resemble soft-tissue sarcomas at the time of initial diagnosis.
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1. Introduction

Metastasis to soft tissue is rare, and its pathogenesis is unclear [1]. Metastasis to
muscle was first reported in 1854 AD [2]. According to previous studies, metastasis to soft
tissue mostly occurs in lung cancer, followed by kidney and colon cancers [3,4].

Soft tissue metastases are indicative of terminal-stage cancers [3,5]. Soft tissue metas-
tases are diagnosed by autopsy in 0.75-9% of cancer specimens [6-8].

Soft tissue metastasis originating from lung cancer is rare, with a reported overall
prevalence of 2.3% [9]. Soft tissue metastases of lung cancer can be found in the back
muscles, chest, abdomen, thighs, and paraspinal muscles [6,9,10].

Herein, we report the case of an elderly patient who developed lung cancer metas-
tasis to the soft tissue of the left shoulder, which was diagnosed before the primary le-
sion with pathological images and positron emission tomography-computed tomography
(PET-CT) findings.

2. Case Presentation

A 93-year-old man noticed a swelling and pain in his left shoulder one week prior to
his consultation at our hospital. He came because of a rapid increase in the pain and size of
the mass. The size of the mass at presentation was approximately 10 cm x 8 cm. The skin
overlying the mass was red and tender. The pain prevented movement of his left shoulder;
the abduction angle was only 20°. Magnetic resonance imaging (MRI) showed a low
intensity on T1-weighted images and high intensity on T2-weighted images (Figure 1A,B).
We suspected a primary soft tissue sarcoma and therefore performed a needle biopsy
of the mass. On histological examination, findings suggestive of adenocarcinoma were
observed upon staining the biopsy specimen with hematoxylin and eosin (Figure 1C). On
immunohistological staining, cancer cells that were positive for p53, CAN5/2, and CK7
were observed (Figure 1D-F).
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Figure 1. (A): Sagittal view of the left shoulder on T1 magnetic resonance imaging (MRI) showing
a low-intensity tumor mass (red arrowheads). (B): Axial view of the left shoulder on T2 MRI
showing a high-intensity tumor mass (red arrowheads). (C): Histological findings upon staining
with hematoxylin and eosin. The histology shows highly heterozygous cancer cells with a luminal
structure. (D): Immunohistological staining for p53. Cancer cells positive for p53 can be observed in
the specimen. (E): Inmunohistological staining for CAM5.2. Cancer cells positive for CAM5.2 can
be observed in the specimen. (F): Inmunohistological staining for cytokeratin (CK) 7. Cancer cells
positive for CK7 can be observed in the specimen.

Afluorine-18 fluorodeoxyglucose PET/CT (18F-FDG-PET/CT) was performed. It
revealed a mass in the left shoulder with 18F-FDG accumulation and a maximum stan-
dardized uptake value of 18.4 (Figure 2A). In addition, 18F-FDG accumulation in the right
lung was observed (Figure 2B). Based on the pathology and F-18 FDG-PET/CT results, we
diagnosed soft tissue metastasis of lung adenocarcinoma in the left shoulder. Radiotherapy
(8 Gy) was administered for the soft tissue metastatic lesions. Written consent was obtained
from the patient for the publication of this case report and the supporting images.
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Figure 2. (A): Coronal view of fluorine-18 fluorodeoxyglucose positron emission tomography /com-
puted tomography (18F-FDG-PET/CT) showing accumulation of 18F-FDG in the tumor mass in the
left shoulder (red arrowhead). The maximum standardized uptake value was 18.4. (B): Frontal 18F-
FDG-PET/CT. Accumulation of 18F-FDG in the right lung tumor lesion is visible (red arrowhead).

3. Discussion

The liver, brain, bone, and kidney are the most frequent sites of lung cancer metas-
tasis [3,4]. To the best of our knowledge, only one case of lung cancer metastasis to the
shoulder ([1,9,11,12]; Table 1) has been reported. This is the first detailed case report of a
large soft tissue metastasis of lung cancer to the shoulder as the initial manifestation of
the disease.

Table 1. Clinical features of soft tissue metastasis of lung cancer.

Deep or Sub- Diagnostic Metastasis at

Year/Author Size (cm) Pain : Histology Initial
cutaneous Imaging Tools .
Presentation
2007/Plaza 1.7 x 1.6 x 15 N/A N/A N/A Adenocarcinoma Yes
JA, et al.
Current case 10 x8x7 Yes Deep MRI, PET-CT Adenocarcinoma Yes

N/A: not applicable, PET-CT: positron emission tomography-computed tomography, MRI: magnetic resonance imaging.

The mechanisms of metastasis to soft tissue like muscles include hematogenous and
lymphatic spread [9,13]. Trauma may be another mechanism, as suggested in a previ-
ous report [14]. Our patient had no history of trauma; therefore, the possible mecha-
nism of metastasis was through the left deltoid branch of the subclavian artery or left
suprascapular artery.

Soft tissue metastases are painful in 83% of cases and palpable in 78% [12]. In addition,
soft tissue metastasis is the initial manifestation of cancer in 27% of cases [1]. In general,
if the tumor size is >5 cm, there is a high possibility of malignancy [15]. The sizes of soft
tissue metastases are often <5 cm, and occasionally, their surface may be ulcerative or
exudative [1,16]. Shoulder metastasis of lung cancer can initially present as a small nodule
(approximately 1.5 cm) ([1]; Table 1).

Our patient had a relatively large mass, which was painful and palpable, but not
ulcerative. It is important to differentiate an unknown primary cancer from primary
malignancies, such as soft tissue sarcomas, if the patient presents with only soft tissue
metastases at the time of initial diagnosis, like in our patient.

On MR, soft tissue metastases present as low-signal images on T1-weighted sequences
and high-signal images on T2-weighted sequences, with poorly defined margins [17,18].
Soft tissue sarcomas have varied presentations. They often invade the bones and surround-
ing tissues of the extremities with unclear margins on MRI [19]. Therefore, it is difficult to
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determine whether a patient has a primary soft tissue sarcoma or a metastatic soft tissue
tumor based on MRI findings alone, like in our patient.

Histopathological examination is useful for examining the primary site of the cancer
and determining the specific histological type [20-22]. CAMS5.2, CK7, and TTF are as
useful markers for lung adenocarcinoma [23]. In the current case, we suspected that the
primary tumor might be an adenocarcinoma of the lung after pathological examination of
the biopsy specimen.

18-F-FDG-PET/CT is useful for detecting soft tissue metastasis and primary cancer
lesions [24,25]. In a prior meta-analysis, the detection sensitivity of 18-F-FDG-PET/CT for
localizing the primary lesion was 84-92%, and the specificity was high (71-84%); therefore,
it is useful for identifying lesions that cannot be detected by CT or MRI [24-27]. We made
a definitive diagnosis using 18-F-FDG-PET/CT and the histopathological findings. The
management of such cases is generally determined by the primary tumor, disease stage, and
physical state of the patient [9]. Chemotherapy and radiotherapy are the basic treatments
for soft tissue metastasis, and surgery is used for only selected cases [3,9]. Radiotherapy is
effective in relieving pain in soft tissue metastasis [11]. We administered radiotherapy to
our patient to relieve local pain because the patient was quite old and unable to tolerate
chemotherapy [28].

Previous studies have reported that the survival of patients with soft tissue metastases
ranges between months and three years after diagnosis [9]. Consequently, careful follow-up
is necessary.

4. Conclusions

The oncologist should keep in mind that lung adenocarcinoma may present as a soft
tissue sarcoma at the time of initial diagnosis.

Author Contributions: Conceptualization, K.H., S.N. and M.A.; methodology, KH., S.N. and M.A ;
software, K.H. and S.N.; validation, S.N. and M.A.; formal analysis, S.N. and M.A.; investigation,
K.H. and S.N.; data curation, K.H., S.N. and M.A.; writing—original draft preparation, K.H., S.N.
and M.A.; writing—review and editing, K.H., S.N. and M.A. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no specific grant from any funding agency in the public, commercial,
or not-for-profit sectors.

Institutional Review Board Statement: This case report complies with the Declaration of Helsinki.
This case study is also approved by the Ethics Committee of Kindai University Hospital (Approved
number: 31-253, Osaka, Japan).

Informed Consent Statement: The patient provided written informed consent for the publication of
this information.

Data Availability Statement: The datasets used and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Conflicts of Interest: The authors declare no conflict of interest.

Ethical Code Approved Date: 28 February 2020.

1.  Plaza, J.A,; Perez-Montiel, D.; Mayerson, ].; Morrison, C.; Suster, S. Metastases to soft tissue: A review of 118 cases over a 30-year
period. Cancer 2008, 112, 193-203. [CrossRef]

2. Prior, C. Metastatic tumors in striated muscle; review and case report. Riv. Anat. Patol. Oncol. 1953, 6, 543-560.

3. Damron, T.A.; Heiner, J. Distant soft tissue metastases: A series of 30 new patients and 91 cases from the literature. Ann. Surg.
Oncol. 2000, 7, 526-534. [CrossRef]

4. Watmough, PJ.; Canty, S.J.; Higgins, G.; Paul, A.S. Soft tissues metastases from malignant tumours. J. Bone Jt. Surg. B 2005,

87,2-3.

5. Perisano, C.; Marzetti, E.; Spinelli, M.S.; Calla, C.A.; Graci, C.; Maccauro, G. Physiopathology of Bone Modifications in 3-
Thalassemia. Anemia 2012, 2012, 320737. [CrossRef]


http://doi.org/10.1002/cncr.23151
http://doi.org/10.1007/s10434-000-0526-7
http://doi.org/10.1155/2012/320737

Medicina 2021, 57,181 50f5

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Zhang, P.; Meng, X.; Xia, L.; Xie, P; Sun, X.; Gao, Y.; Zhao, X.; Yu, J. Non-small cell lung cancer with concomitant intramuscular
myxoma of the right psoas mimicking intramuscular metastasis: A case report and literature review. Oncol. Lett. 2015, 10,
3059-3063. [CrossRef] [PubMed]

Spencer, P.S.; Helm, T.N. Skin metastases in cancer patients. Cutis 1987, 39, 119-121. [PubMed]

Hidaka, T.; Ishii, Y.; Kitamura, S. Clinical features of skin metastasis from lung cancer. Int. Med. 1996, 35, 459-462. [CrossRef]
[PubMed]

Picken, ].W. Use and limitations of autopsy data. In Fundamental Aspects of Metastasis; Weiss, L., Ed.; North-Holland Publishing
Co.: Amsterdam, The Netherlands; American Elsevier Publishing Co.: New York, NY, USA, 1976; pp. 377-384.

Sinha, N.; Niazi, M.; Diaz-Fuentes, G.; Duncalf, R. An innocent appearing subcutaneous nodule diagnoses a small cell lung cancer
in a never-smoker female. Case Rep. Oncol. Med. 2014, 2014, 268404. [CrossRef]

Tuoheti, Y.; Okada, K.; Osanai, T.; Nishida, J.; Ehara, S.; Hashimoto, M.; Itoi, E. Skeletal muscle metastases of carcinoma: A
clinicopathological study of 12 cases. Jpn. ]. Clin. Oncol. 2004, 34, 210-214. [CrossRef] [PubMed]

Pop, D.; Nadeemy, A.S.; Venissac, N.; Guiraudet, P; Otto, J.; Poudenx, M.; Mouroux, J. Skeletal muscle metastasis from non-small
cell lung cancer. J. Thorac. Oncol. 2009, 4, 1236-1241. [CrossRef]

Nakaya, H.; Kawashiri, S.; Tanaka, A.; Noguchi, N.; Kato, K.; Hase, T.; Yamamoto, E. Influences of angiogenesis and lym-
phangiogenesis on cancerous invasion in experimentally induced tongue carcinoma. J. Oral Pathol. Med. 2005, 34, 87-92.
[CrossRef]

Czernin, J.; Allen-Auerbach, M.; Schelbert, H.R. Improvements in cancer staging with PET/CT: Literature-based evidence as of
September 2006. . Nucl. Med. 2007, 48 (Suppl. 1), 785-88S.

Rochwerger, A.; Mattei, ].C. Management of soft tissue tumors of the musculoskeletal system. Orthop. Traumatol. Surg. Res. 2018,
104, S9-5S17. [CrossRef] [PubMed]

Pathak, S.; Joshi, S.R.; Jaison, J.; Kendre, D. Cutaneous metastasis from carcinoma of lung. Indian Derm. Online |. 2013, 4, 185-187.
[CrossRef]

Mignani, G.; McDonald, D.; Boriani, S.; Avella, M.; Gaiani, L.; Campanacci, M. Soft tissue metastasis from carcinoma. A case
report. Tumori 1989, 75, 630—-633. [CrossRef] [PubMed]

Sudo, A.; Ogihara, Y.; Shiokawa, Y.; Fujinami, S.; Sekiguchi, S. Intramuscular metastasis of carcinoma. Clin. Orthop. Relat. Res.
1993, 296, 213-217. [CrossRef]

De La Hoz Polo, M,; Dick, E.; Bhumbra, R.; Pollock, R.; Sandhu, R.; Saifuddin, A. Surgical considerations when reporting MRI
studies of soft tissue sarcoma of the limbs. Skelet. Radiol. 2017, 46, 1667-1678. [CrossRef] [PubMed]

Pavlidis, N.; Briasoulis, E.; Hainsworth, J.; Greco, FA. Diagnostic and therapeutic management of cancer of an unknown primary.
Eur. J. Cancer 2003, 39, 1990-2005. [CrossRef]

Varadhachary, G.R.; Abbruzzese, J.L.; Lenzi, R. Diagnostic strategies for unknown primary cancer. Cancer 2004, 100, 1776-1785.
[CrossRef]

Hewitt, M.].; Anderson, K.; Hall, G.D.; Weston, M.; Hutson, R.; Wilkinson, N.; Perren, T.J.; Lane, G.; Spencer, ].A. Women with
peritoneal carcinomatosis of unknown origin: Efficacy of image-guided biopsy to determine site-specific diagnosis. BJOG 2007,
114, 46-50. [CrossRef]

Johansson, L. Histopathologic classification of lung cancer: Relevance of cytokeratin and TTF-1 immunophenotyping. Ann. Diagn.
Pathol. 2004, 8, 259-267. [CrossRef]

Rusthoven, K.E.; Koshy, M.; Paulino, A.C. The role of fluorodeoxyglucose positron emission tomography in cervical lymph node
metastases from an unknown primary tumor. Cancer 2004, 101, 2641-2649. [CrossRef]

Seve, P; Billotey, C.; Broussolle, C.; Dumontet, C.; Mackey, J.R. The role of 2-deoxy-2-[F-18] fluoro-D-glucose positron emission
tomography in disseminated carcinoma of unknown primary site. Cancer 2007, 109, 292-299. [CrossRef]

Delgado-Bolton, R.C.; Fernandez-Pérez, C.; Gonzalez-Maté, A.; Carreras, J.L. Meta-analysis of the performance of 18F-FDG PET
in primary tumor detection in unknown primary tumors. J. Nucl. Med. 2003, 44, 1301-1314.

Kwee, T.C.; Kwee, RM. Combined FDG-PET/CT for the detection of unknown primary tumors: Systematic review and
meta-analysis. Eur. Radiol. 2009, 19, 731-744. [CrossRef] [PubMed]

Hashimoto, K.; Nishimura, S.; Hara, Y.; Oka, N.; Tanaka, H.; Iemura, S.; Akagi, M. Clinical outcomes of patients with primary
malignant bone and soft tissue tumor aged 65 years or older. Exp. Ther. Med. 2019, 17, 888-894. [CrossRef] [PubMed]


http://doi.org/10.3892/ol.2015.3704
http://www.ncbi.nlm.nih.gov/pubmed/26722289
http://www.ncbi.nlm.nih.gov/pubmed/3829718
http://doi.org/10.2169/internalmedicine.35.459
http://www.ncbi.nlm.nih.gov/pubmed/8835596
http://doi.org/10.1155/2014/268404
http://doi.org/10.1093/jjco/hyh036
http://www.ncbi.nlm.nih.gov/pubmed/15121758
http://doi.org/10.1097/JTO.0b013e3181b24509
http://doi.org/10.1111/j.1600-0714.2004.00279.x
http://doi.org/10.1016/j.otsr.2017.05.031
http://www.ncbi.nlm.nih.gov/pubmed/29203433
http://doi.org/10.4103/2229-5178.115512
http://doi.org/10.1177/030089168907500624
http://www.ncbi.nlm.nih.gov/pubmed/2617710
http://doi.org/10.1097/00003086-199311000-00036
http://doi.org/10.1007/s00256-017-2745-z
http://www.ncbi.nlm.nih.gov/pubmed/28884363
http://doi.org/10.1016/S0959-8049(03)00547-1
http://doi.org/10.1002/cncr.20202
http://doi.org/10.1111/j.1471-0528.2006.01176.x
http://doi.org/10.1016/j.anndiagpath.2004.07.001
http://doi.org/10.1002/cncr.20687
http://doi.org/10.1002/cncr.22410
http://doi.org/10.1007/s00330-008-1194-4
http://www.ncbi.nlm.nih.gov/pubmed/18925401
http://doi.org/10.3892/etm.2018.7013
http://www.ncbi.nlm.nih.gov/pubmed/30651877

	Introduction 
	Case Presentation 
	Discussion 
	Conclusions 
	References

