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A 65-year-old woman diagnosed with a nodular melanoma on the
right shoulder had a PET/CT scan 13 months later demonstrating a
FDG-avid mass in the left masseter muscle, which was asymptom-
atic and not clinically evident. Pathologic analysis confirmed
metastasis of melanoma. Further subcutaneous, intramuscular and
bone metastases developed and the patient was treated with sur-
geryand immunotherapy. The patient is in complete-remissionwith
no evidentmetastases seen on PET/CT 2.5 years after treatmentwith
adoptive cell therapy using tumor-infiltrating lymphocytes (TIL
therapy). Asymptomatic skeletal muscle metastases identified with
PET/CTcan have therapeutic and prognostic implications and a PET/
CT scan should be performed as a true whole-body scan.
© 2016 The Author(s). Published by Elsevier Ltd on behalf of British
Association of Plastic, Reconstructive and Aesthetic Surgeons. This
is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
Case report

A 65-year-old woman diagnosed in 2011 with a thick nodular melanoma on the right shoulder was
treated with wide local excision and sentinel lymph node biopsy (negative). At a routine follow up visit
up).
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13 months after initial surgery the patient complained of generalized pain, but could not elaborate
further. There were no abnormal findings on clinical examination. A limited whole-body scan (LWB)
FDG PET/CT demonstrated a FDG-avid mass in the left masseter muscle (Figure 1). The corresponding
CT showed no abnormal findings. The lesion was not palpable. The patient underwent surgery and
histopathology confirmed metastasis.

The patient was without symptoms, but a routine LWB PET/CT five months later showed a soft
tissue tumor in close proximity of the left sciatic nerve (Figure 2). Furthermore, the patient developed
a swollen red right ankle and magnetic resonance imaging (MRI) scan hereof showed a lesion in the
distal end of the fibula suspicious of metastasis. Biopsies confirmed metastatic lesions in both sites.
An extended whole-body (TWB) PET/CT scan in February 2013 showed progression of disease with
additional multiple subcutaneous metastases, and an osteolytic lesion in the sternum. Immuno-
therapy with interferon alfa-2b, pegylated (PEG-Intron) and interleukin (IL)-2 and later ipilimumab
were given.

A PET/CT thirteen months after immunotherapy was started demonstrated progression with mul-
tiple new cutaneous metastases (Figure 3). Treatment with adoptive cell therapy using tumor-
infiltrating lymphocytes (TIL therapy) was started.1 This personalized immunotherapy is based on
preconditioning chemotherapy followed by infusion of autologous tumor-infiltrating lymphocytes
(TIL) and T cell growth factor interleukin-2 (IL-2).1,2 The patient had a cutaneous metastasis excised
from which TILs were isolated, cultured, expanded and concentrated for treatment. Following pre-
conditioning lymphodepleting chemotherapy with cyclophosphamide and fludarabine a single treat-
ment with infusion of TIL followed by IL-2 infusion was given. An evaluation PET/CT scan 4 months
after TIL therapy showed regression of the disease.
Figure 1. A limited whole-body scan (LWB) FDG PET/CT demonstrated a FDG-avid mass in the left masseter muscle. Histopathology
confirmed metastatic melanoma lesion.

Figure 2. Routine LWB PET/CT five months after surgical treatment of an isolated asymptomatic masseter muscle metastasis showed
a soft tissue tumor in close proximity of the left sciatic nerve.



Figure 3. PET/CT 13 months after immunotherapy was started demonstrated progression with multiple new cutaneous metastases.

Figure 4. PET/CT 24 months after adoptive cell therapy using tumor-infiltrating lymphocytes TIL therapy was started showed
complete-remission.
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The PET/CT 24months after TIL therapy showed complete-remission (Figure 4). The patient remains
well and is reviewed every six months with PET/CT with the latest PET/CT 2.5 years after TIL therapy
still showing complete-remission.

Discussion

Our case demonstrates isolated intramuscular metastases as the first sign of metastatic disease in a
patient with known melanoma. In a study by Surov et al. skeletal muscle metastases in patients with
metastatic cancer were diagnosed incidentally in the majority (76.3%) of patients during routine
staging CT examinations.3 Among patients with metastatic melanoma, skeletal muscle metastases
were prevalent in 3.6%.3 The increased use of PET/CT allows the detection of skeletal muscle metastases
that would previously have remained undetected.4 PET/CT is superior for the detection of distant
metastases in both the staging and surveillance of melanoma patients.5 Nguyen et al. showed that a
significant percentage of soft tissue metastases (46%) occurred outside the limited whole-body field of
view.6 Similarly, the LWB PET/CTof our patient did not diagnose the bonemetastasis in the distal end of
the fibula. A truewhole-body PET/CT does allow for amore accurate staging, restagingwith therapeutic
and prognostic implications for the patients.6,7

Until recently, the one-year survival rate for stage IV patients with M1c disease was 33%.8 However,
a new era of systemic therapy has led to significant improvements in overall survival suggesting that
some patients may be cured.9 Evidence exists that current therapeutic options for metastatic disease
are more effective if the disease is treated with a lower disease burden.10,11 Hence, melanoma me-
tastases must be diagnosed early in order to maximize the chances of patient survival.



C.A. Gjorup et al. / JPRAS Open 10 (2016) 1e44
Conflicts of interest

No conflicts of interest.

Funding

Funding was received from the Department of Plastic Surgery and The Research Council at Herlev
Gentofte Hospital, Copenhagen University Hospital and The Danish Cancer Society.

References

1. Andersen R, Donia M, Ellebæk E, et al. Long-lasting complete responses in patients with metastatic melanoma after
adoptive cell therapy with tumor-infiltrating lymphocytes and an attenuated IL-2 regimen. Clin Cancer Res. March 2016:
1078e0432.CCR - 15-1879. http://dx.doi.org/10.1158/1078-0432.CCR-15-1879.

2. Geukes Foppen MH, Donia M, Svane IM, Haanen JBAG. Tumor-infiltrating lymphocytes for the treatment of metastatic
cancer. Mol Oncol. 2015;9(10):1918e1935. http://dx.doi.org/10.1016/j.molonc.2015.10.018.

3. Surov A, Hainz M, Holzhausen HJ, et al. Skeletal muscle metastases: primary tumours, prevalence, and radiological features.
Eur Radiol. 2010;20(3):649e658. http://dx.doi.org/10.1007/s00330-009-1577-1.

4. Haygood TM, Wong J, Lin JC, et al. Skeletal muscle metastases: a three-part study of a not-so-rare entity. Skelet Radiol. 2012;
41(8):899e909. http://dx.doi.org/10.1007/s00256-011-1319-8.

5. Xing Y, Bronstein Y, Ross MI, et al. Contemporary diagnostic imaging modalities for the staging and surveillance of mel-
anoma patients: a meta-analysis. J Natl Cancer Inst. 2011;103(2):129e142. http://dx.doi.org/10.1093/jnci/djq455.

6. Nguyen NC, Chaar BT, Osman MM. Prevalence and patterns of soft tissue metastasis: detection with true whole-body F-18
FDG PET/CT. BMC Med Imaging. 2007;7:8. http://dx.doi.org/10.1186/1471-2342-7-8.

7. Osman MM, Chaar BT, Muzaffar R, et al. 18F-FDG PET/CT of patients with cancer: comparison of whole-body and limited
whole-body technique. Am J Roentgenol. 2010;195(6):1397e1403. http://dx.doi.org/10.2214/AJR.09.3731.

8. Balch CM, Gershenwald JE, Soong SJ, et al. Final version of 2009 AJCC melanoma staging and classification. J Clin Oncol.
2009;27(36):6199e6206. http://dx.doi.org/10.1200/JCO.2009.23.4799.

9. Bhatia S, Tykodi SS, Lee SM, Thompson JA. Systemic therapy of metastatic melanoma: on the road to cure. Rev Artic Oncol J.
2015;2(13):1e14.

10. Hodi FS, O'Day SJ, McDermott DF, et al. Improved survival with ipilimumab in patients with metastatic melanoma. N Engl J
Med. 2010;363(8):711e723. http://dx.doi.org/10.1056/NEJMoa1003466.

11. Sosman JA, Kim KB, Schuchter L, et al. Survival in BRAF V600-mutant advanced melanoma treated with vemurafenib. N Engl
J Med. 2012;366(8):707e714. http://dx.doi.org/10.1056/NEJMoa1112302.

http://dx.doi.org/10.1158/1078-0432.CCR-15-1879
http://dx.doi.org/10.1016/j.molonc.2015.10.018
http://dx.doi.org/10.1007/s00330-009-1577-1
http://dx.doi.org/10.1007/s00256-011-1319-8
http://dx.doi.org/10.1093/jnci/djq455
http://dx.doi.org/10.1186/1471-2342-7-8
http://dx.doi.org/10.2214/AJR.09.3731
http://dx.doi.org/10.1200/JCO.2009.23.4799
http://refhub.elsevier.com/S2352-5878(16)30009-2/sref9
http://refhub.elsevier.com/S2352-5878(16)30009-2/sref9
http://refhub.elsevier.com/S2352-5878(16)30009-2/sref9
http://dx.doi.org/10.1056/NEJMoa1003466
http://dx.doi.org/10.1056/NEJMoa1112302

	Isolated asymptomatic masseter muscle metastasis as first sign of metastatic disease in a patient with known melanoma
	Case report
	Discussion
	Conflicts of interest
	Funding
	References


