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Abstract: Metastases of cutaneous squamous cell carcinoma (cSCC) in surgical sites distant 

from the primary lesion is anecdotally regarded as common but seldom reported. Patients 

with this condition usually have surgical treatment of the metastasis. The presented case is a  

77-year-old immunocompetent male. He had surgery for a scalp primary cSCC that was 

closed with a split thickness skin graft (SSG). He developed a four centimetre (cm) solitary 

symptomatic metastatic cSCC in the SSG donor site on the right thigh 3 months after graft 

harvesting. There was a complete response of this metastasis following definitive curative 

radiotherapy until death from further metastatic disease six months later. Radiotherapy can 

be an alternative to surgery for large cSCC metastasis. 
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Background 
Metastatic cutaneous squamous cell carcinoma (cSCC) can spread to surgical sites through 

implantation or haematogenous spread [4, 6, 9]. We report a case of an isolated metastatic 

cSCC from scalp to right thigh split skin graft (SSG) donor site, which was successfully 

treated with definitive radiotherapy, the first reported to be successfully treated in this way. 

 

Materials and methods 
A 77-year-old immunocompetent male presented to our radiotherapy department for treatment 

of a primary multiply recurrent cSCC of the scalp. On physical examination he had already 

developed right cervical lymphadenopathy involving levels II, III and IV nodes confirmed by 

Fine Needle Aspiration Biopsy (FNA). Positron Emission Tomography/Computer 

Tomography (PET) scan showed no distant disease; especially there was no uptake in the 

right thigh. The multidisciplinary clinic advised surgery as primary treatment followed by 

adjuvant chemo-radiotherapy to face and neck. 

 

Histopathology revealed a multifocal scalp primary over an area of 5 cm in size and 7 mm 

thick with closest deep margin of 1mm and closest radial margin of 2 mm. Microscopy 

revealed poorly differentiated cSCC, with invasion through subcutaneous fat into scalp 

fibrous connective fascia, and perineural invasion. The scalp defect was closed with split 

thickness graft harvested from the right thigh. Neck dissection showed 29 of 40 lymph nodes 

involved, most in level four and five with extranodal spread. He then had locoregional chemo-

radiotherapy to scalp and neck.  

 

Three months later he complained of a lump under the donor graft site of the right thigh with 

a maximum clinical diameter of four cm. There was no lesion on the surface of the graft, that 

is, no epithelial component. FNA was consistent with metastatic cSCC (Fig. 1). Whole body 

computed tomography (CT) scan showed no other distant disease, confirming this metastasis 

to be solitary. 

 

 

Fig. 1 Fine needle aspiration biopsy of right thigh metastasis. A group of malignant 

keratinising squamous cells characterised by dense, intensely eosinophilic and orangeophilic 

cytoplasm in the Papanicolaou stained smear. Nuclei are typically large, centrally placed, 

angular and irregular, with coarsely granular, sometimes ink-black chromatin. 

The background is necrotic. (Papanicolaou stain x 40) 

 

He declined further surgery and underwent definitive curative photon radiotherapy for the 

thigh mass to a total dose of 40 Gray (Gy) in 10 fractions over two weeks (Fig. 2). This was 
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delivered with curative intent via an opposed pair of radiation megavoltage photon fields. 

This resulted in a complete in-field response lasting until death from metastatic disease six 

months later. 

 

 

Fig. 2 Planning CT-scan for radiotherapy planning with dosimetry:  

The red shaded circle is the gross tumour volume and encompasses the right thigh mass.  

It is entirely covered by an isodose line of at least 40 Gy from an opposed pair  

of radiation megavoltage photon fields. 

 

Results and discussion 

CSCC metastasizing to distant surgical sites is anecdotally common but seldom reported. 

Ponnuvelu et al describes two distant metastases of cSCC arising in distant SSG donor sites 

and the authors thought the process was due to inflammation post-surgery [6]. Wright et al. 

[9] report a haematogenous spread of cSCC, from a right scalp primary metastasizing to a left 

thigh SSG donor site. Hussain et al. [4] attribute the spread of cSCC to skin graft donor site to 

iatrogenic seeding using the same hypodermic hollow needle on the flap donor site and 

tumour site during surgery. 

 

Haematogenous metastases from this patient’s primary disease were not surprising given the 

aggressive histopathology, even though he was immune competent. A recent systematic 

review and meta-analysis by Thompson et al. [7] reports that significant risk factors for 

distant heamatogenous metastasis were invasion beyond subcutaneous fat, thickness 

exceeding 6 mm, diameter over 20 mm, poorly differentiated pathology, perineural invasion 

and  immunosuppression. All except the latter were found in our patient.  

 

This metastasis went from a scalp skin malignancy to distant surgically treated skin. 

Metastasis from a primary to distant organ similar to the organ of origin via haematogenous 

spread was first reported by Paget [5], who coined the term “seed and soil hypothesis”.  

Later studies have suggested biomechanical forces are also at work in this phenomenon [1]. 

The possible mechanisms at a molecular level are well described by Ceelen et al. [2]. The 

complete response to radiotherapy is reassuring and can be considered an alternative 
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definitive treatment to the metastasis if surgery is declined. Treatment with radiotherapy 

ensured that there was no tissue loss and therefore better quality of life [3, 8]. 

 

Conclusion 

In summary, the patient had large solitary metastases of cSCC from a scalp primary growing 

under his right thigh split-thickness graft donor site three months after surgical harvesting.  

This lesion had a complete response to curative radiotherapy, with remission until his death 

six months later. Radiotherapy can be an effective alternative treatment to surgery for cSCC 

metastases. 

 

Consent 
Written informed consent was obtained from the patient for research and publication 

purposes, along with the accompanying images.  

 

Acknowledgements 
Luiz Paulo Barros de Moraes is funded by the CNPQ Foundation, Ministry of Education of 

Brazil, Brasilia D. 

 

Competing interests 
The authors declare that they have no competing interests. 

 

References 

1. Azevedo A., G. Follain, S. Patthabhiraman, S. Harlepp, J. Goetz (2015). Metastasis of 

Circulating Tumor Cells: Favorable Soil or Suitable Biomechanics, or Both?,  

Cell Adhesion & Migration, 9, 345-356. 

2. Ceelen W., P. Pattyn, M. Mareel (2014). Surgery, Wound Healing, and Metastasis: 

Recent Insights and Clinical Implications, Critical Reviews in Oncology/Hematology, 89, 

16-26.  

3. Fogarty G. (2012). Recent Australian Advances in the Radiotherapy of Skin Cancer,  

Int J Bioautomation, 16(1), 43-52. 

4. Hussain A., C. Ekwobi, S. Watson (2011). Metastatic Implantation Squamous Cell 

Carcinoma in a Split-thickness Skin Graft Donor Site, Journal of Plastic, Reconstructive 

& Aesthetic Surgery, 64, 690-692. 

5. Paget S. (1889). The Distribution of Secondary Growths in Cancer of the Breast,  

The Lancet, 133(3422), 571-573.  

6. Ponnuvelu G., M. Ng, C. Connolly, F. Hogg, A. Naasan (2011). Inflammation to Skin 

Malignancy, Time to Rethink the Link: SCC in Skin Graft Donor Sites, The Surgeon, 9, 

168-169. 

7. Thompson A. K., B. F. Kelley, L. J. Prokop, M. H. Murad, C. L. Baum (2016).  

Risk Factors for Cutaneous Squamous Cell Carcinoma Recurrence, Metastasis, and 

Disease-specific Death: A Systematic Review and Meta-analysis, JAMA Dermatol, 13, 1-

10, doi: 10.1001/jamadermatol.2015.4994. 

8. Wong T., A. Wong, R. Awad, L. Haydu, N. Dougheney, G. Fogarty (2016). Radiotherapy 

Treats a Greater Volume than Surgery Using an Axillary Sentinel Node Model,  

Int J Bioautomation, 20(4), 529-534.  

9. Wright H., T. McKinnell, C. Dunkin (2012). Recurrence of Cutaneous Squamous Cell 

Carcinoma at Remote Limb Donor Site, Journal of Plastic, Reconstructive & Aesthetic 

Surgery, 65,1265-1266. 

  



 INT. J. BIOAUTOMATION, 2017, 21(1), 103-108 

107 

Luiz Paulo Barros de Moraes, MD  

E-mail: luizpaulobm@gmail.com 

 
 

 

 

 

Luiz is completing a medical degree in University of St Maria in 

Brazil. He is interested in oncology and spent a year in Australia on 

exchange living at Warrane College, UNSW, Sydney. 

 

 

 

Ivan Burchett, MD 

E-mail: lBurchett@dhm.com.au 

 

 

 

Dr. Ivan Burchett graduated from the University of Sydney.  

He trained as a general pathologist at Westmead Hospital and was 

subsequently Senior Registrar in Histopathology at Royal Prince 

Alfred Hospital. He has served as Director of the Pathology 

Departments of Manly and Mona Vale Hospitals and is currently 

Director of laboratory at The Mater Hospital, North Sydney.  

Dr. Burchett’s main area of interest is haematopathology, particularly 

lymphoma diagnosis, but he also has an interest in uropathology and 

breast pathology. He is an Adjunct Senior Clinical Lecturer in 

Pathology at the School of Medicine, University of Notre Dame. 

 

 

 

Stephanie Nicholls, M.Sc. 

E-mail: Stephanie.Nicholls@cancer.com.au 

 

 

 

Stephanie Nicholls is a Radiation Therapist currently working for 

Genesis Cancer Care at the Mater Hospital in Sydney. She studied at 

the University of Sydney and at the Harvard School of Public Health. 

After completing her Radiation Therapy training at The Crown 

Princess Mary Cancer Centre Westmead in 2011 Stephanie presented 

scientific posters at The International Psycho Geriatric Association 

Annual Conference, The European Association of Palliative Care 

International Conference and at the European Society for 

Radiotherapy and Oncology Forum. 

 

 

 

 

mailto:luizpaulobm@gmail.com
mailto:lBurchett@dhm.com.au
mailto:Stephanie.Nicholls@cancer.com.au


 INT. J. BIOAUTOMATION, 2017, 21(1), 103-108 

108 

Elizabeth Paton 

E-mail: elizabeth.paton@melanoma.org.au 

 

 

 

Elizabeth (Libby) Paton (B.Sc., BA, MAICD, M.Phil.-Candidate) 

graduated from the University of Sydney, with a Bachelor Degree in 

Science (Biostatistics and Psychology) and Arts (German Literature 

and Fine Arts) and commenced employment in clinical trials and 

research. Libby is the Executive Officer for the Australia and New 

Zealand Melanoma Trials Group. She is responsible for a team  

of 8 staff, and oversees the ANZMTG research portfolio 

(https://www.anzmtg.org/content.aspx?page=trials). 

 

 

 

Emily Forward, M.Sc. 

E-mail: emilyforward@iinet.net.au 

 

 

 

 

Dr Emily Forward graduated from the University of Notre Dame 

Fremantle. She is currently training at St George Hospital, Sydney. 

She has also completed a Master’s in Business Administration.  

She has a strong interest in philanthropy and has spent time 

volunteering overseas. Emily Forward is interested in a career in 

dermatology and is participating in a number of research projects in 

the field. 

 

 

 

Prof. Gerald Blaise Fogarty  

E-mail: Gerald.Fogarty@cancer.com.au 

 

 

 

Professor Gerald Fogarty is the Director of Radiation Oncology at  

St Vincent’s Hospital Sydney. He is a board member of the 

Australian and New Zealand Melanoma Trials Group 

(https://anzmtg.org/). He is grateful to be a senior radiation 

oncologist with Melanoma Institute of Australia 

(http://www.melanoma.org.au/), the largest melanoma centre in the 

world and the Skin and Cancer Foundation 

(http://www.scfa.edu.au/). He is the Master of Warrane College, 

UNSW, Sydney (http://warrane.unsw.edu.au/). 
 

 

 

 

© 2017 by the authors. Licensee Institute of Biophysics and Biomedical Engineering, 

Bulgarian Academy of Sciences. This article is an open access article distributedunder the 

terms and conditions of the Creative Commons Attribution (CC BY) license 

(http://creativecommons.org/licenses/by/4.0/). 

 

mailto:elizabeth.paton@melanoma.org.au
https://www.anzmtg.org/content.aspx?page=trials
mailto:emilyforward@iinet.net.au
mailto:Gerald.Fogarty@cancer.com.au
http://creativecommons.org/licenses/by/4.0/

