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Summary y 

Background:: Prognosis of neuroendocrine tumours has improved during the last decade 
andd one might expect that more patients with (sub)cutaneous metastases will be seen in 
thee future. We investigated the cause of pain in skin metastases and tried to give 
recommendationss about treatment options. 

Methods:: We compared histology of (sub)cutaneous metastases in four patients: two with 
severelyy painful skin lesions and two without pain. 

Results:: On pathologic slides there were no differences in neuroinvasion, angioinvasion 
orr mitosis between painful and non-painful metastases. However, the painful metastases 
rapidlyy multiplied, while the others remained indolent in nature. Pain was very difficult to 
managee and did not respond to analgesics, irradiation or systemic treatment with 
interferonn or chemotherapy. Local excision was the only successful treatment option. 

Conclusion:: Histology did not show differences between painful and non-painful skin 
metastases.. Local excision is the treatment of choice. 
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Introduction n 

Neuroendocrinee tumours are well known for their metastatic spread to the liver and for the 
productionn of vasoactive hormones. Metastases to the skin seem to be a late manifestation 
off  advanced disease, but there are few data in the literature which are limited to single 
casecase reports only.'"4 These metastases may present as painless subcutaneous nodules';4, 
butt sometimes they are extremely painful.2'3 In the literature this has been explained by 
invasionn of a superficial nerve as seen in one patient.2 There is no information on 
treatmentt options for this type of skin metastases. 

Recentlyy confronted with four patients with skin metastases we explored the hypothesis of 
neuroinvasionn by comparing asymptomatic metastases with extremely painful nodules. 
Variouss treatment modalities failed, but local resection led to reasonable palliation. 

Patients s 

Patientt A 

AA 39-year-old man presented with pain in the right shoulder and some dyspnoea and 
wheezing.. A pulmonary mass in the right hilum was detected. At surgery the tumour 
appearedd to be irresectable. Histology revealed atypical carcinoid with positivity for 
neuroendocrinee markers (chromogranin A, synaptophysin). Chemotherapy (cisplatinum 
pluss etoposide) and additional irradiation resulted in stable disease for six months, when 
liverr metastases appeared. Diagnostic niIn-pentetreotide scan as well as 131I-meta-
iodobenzylguanidinee (MIBG) scintigraphy were negative and urinary 5-
hydroxyindoleaceticc acid (5-HIAA) excretion was slightly elevated at 68 umol/24h 
(normall  < 40). In the absence of symptoms, an expectative policy was pursued. Eight 
monthss later he was referred to our hospital because of pain in the liver, weight loss (11 
kg),, fever and attacks of severe perspiration. Physical examination revealed an enlarged 
liverr and two painless subcutaneous nodules on the head. His condition deteriorated 
rapidlyy in the following weeks. This was accompanied by clear laboratory changes: 
alkalinee phosphatase 520 U/l (normal 40-120), y-GT 902 U/l (normal <35), ASAT 61U/1 
(normall  <40) and ALAT 86 U/l (normal <45); the 5-HIAA excretion was elevated to 163 
)xmol/24hh (Table 1). Treatment with interferon-a (6xl09 units s.c. three times a week) was 
initiated.. Abdominal pain increased due to progressive liver metastases. Meanwhile, more 
subcutaneouss nodules appeared, which were not painful in contrast to the liver 
localisation.. The pathology of such a skin lesion showed metastasis of atypical carcinoid 
tumour,, close relation with superficial nerves and angioinvasion (Table 2). Six weeks after 
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thee start of interferon the patient died, i.e. two months after the detection of skin 
metastasess and two years after the initial diagnosis. 

Tablee 1. Clinical characteristics of carcinoid patients with subcutaneous metastases 

Patient t 

A A 

B B 

C C 

D D 

Primary y 

Bronchia! ! 

Unknown n 

Unknown n 

Bronchial l 

Metastases s 

Liver r 

Liver r 

Mediastinum m 

Lung g 

Subcutaneous s 

metastases s 

Localisation n 

Head d 

Buttock k 

Headd and 

breast t 

Trunkk and 

axilla a 

Trunk k 

Extremities s 

Headd and 

neck k 

Pain n 

. . 

+/--

++ + 

++ + 

++ + 

++ + 

Carcinoid d 

syndrome e 

+ + 

+ + 

Urinary y 

5-HIAA* * 

163 3 

1665 5 

<40 0 

<40 0 

Survivall (months) 

Overall l 

24 4 

37 7 

88 8 

46 6 

Fromm s.c. metastases 

2 2 

37 7 

40 0 

29 9 

**  5-HIAA: 5-hydroxyindoleacetic acid (normal < 40nmol/24h) 

Patientt B 

AA woman, 38 years of age, presented with watery diarrhoea, malaise and weight loss (5 
kg).. Physical examination revealed a cardiac murmur, enlarged liver and a subcutaneous 
nodulee in the right buttock. A CT-scan of the abdomen showed multiple liver metastases. 
Liverr cytology and histology of the resected subcutaneous lesion matched the diagnosis of 
low-gradee neuroendocrine carcinoma (carcinoid tumour). Immunohistochemistry was 
positivee for chromogranin A and synaptophysin. The primary tumour remained unknown. 
Thee urinary 5-HIAA excretion was strongly elevated at 1665 umol/24h. In addition, 
ultrasoundd of the heart revealed some fibrosis of the tricuspid valve. A diagnostic U1ln-
pentetreotidee scan as well as 131I-MIB G scintigraphy were positive with clear retention in 
thee liver metastases. Following treatment with unlabelled MIBG, in accordance with a 
phasee II trial5, symptoms of diarrhoea and weight loss ceased almost completely, 
accompaniedd by a decrease of 5-HIAA excretion. Six months later painful skeletal 
metastasess appeared. Treatment with radiolabelled MIBG5 resulted in a symptomatic and 
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biochemicall  response. Diarrhoea and flushes reappeared after five months. Daily 
injectionss of octreotide led to symptomatic and biochemical improvement which lasted 17 
monthss when the patient developed an epileptic seizure due to malignant meningitis. At 
thatt time she also noticed a recurrent somewhat painful swelling in the scar of the former 
subcutaneouss lesion in the buttock. However, analgesics were not needed. The histology 
off  the subcutaneous lesion (Table 2) revealed a tumour deposit without clear invasion in 
bloodd vessels and superficial nerves. Her condition deteriorated and she died seven 
monthss later, three years after the diagnosis of metastatic carcinoid syndrome and the first 
skinn metastases. 

Tablee 2. Histological findings in the skin metastases of carcinoid patients 

Stromaa Neuroinvasion Angioinvasion Mitoses per 2mm Localisation Diagnosis s 

Patientt A 
Non-painful: : 
Head d Cutis+subcutiss AC 

Patientt B 
Non-painful: : 
Buttock k 10 0 Subcutis s Carcinoid d 

Patientt C 
Non-painful: : 
**  Head '90 
**  Breast '90 

Patientt C 
Veryy painful: 
**  Axillary'89 
**  Lumbal '91 
**  Back '92 

Patientt D 
Veryy painful: 

h h 
d d 

**  Axillary 

--

--

? ? 

+ + 

+ + 

13 3 
6-12 2 

16 6 
14 4 
13 3 

3 3 

0 0 

0 0 

Cutis+subcutis s 
Cutis+subcutis s 

Cutis+subcutis s 
Cutis+subcutis s 
Subcutis s 

Subcutis s 

Cutis s 

Subcutis s 

Carcinoid d 

Carcinoid d 

AC* * 

"ACC = Atypical carcinoid 

**  Carcinoid = Low-grade neuroendocrine carcinoma 
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Patientt C 

AA 58-year-old woman presented with a palpable mass in the right supraclavicular area due 
too undifferentiated carcinoma at cytology. Additional investigation did not reveal a 
primaryy tumour. Progression was remarkably slow. Eventually three years later an 
excisionall  biopsy revealed a low-grade neuroendocrine carcinoma (carcinoid tumour), 
whichh was positive to chromogranin A and synaptophysin. After two years without 
symptomss she was referred to our hospital with some dyspnoea and retrosternal 
discomfortt especially at night. CT-scan showed a large irresectable tumour in the upper 
mediastinum.. A diagnostic 131I-MIB G scintigraphy showed a vague retention in the 
mediastinum,, considered too littl e for a treatment dose of  131I-MIBG. Chemotherapy was 
givenn conform a phase II trial with mitoxantrone for one year, resulting in stable disease 
andd improvement of symptoms. Her condition remained stable in the next three years until 
shee noticed several subcutaneous nodules (5-15 mm in diameter); and most of these 
lesionss were extremely painful (Table 1). Local excision showed metastases of the 
formerlyy diagnosed carcinoid tumour and resulted in instant relief of pain. During the 
followingg three years until her death, the major problem was the severe pain of many tiny 
subcutaneouss lesions. The pain did not respond to analgesics, including morphine, and 
onlyy resection of the lesions was effective. In total 28 metastases were resected. 
Comparingg painless and painful lesions at histology (Table 2), invasion in nerves was not 
aa consistent finding and did not correlate with the pain sensation of the patient (Figure 1). 
Meanwhile,, the mediastinal mass showed slow progression, for which she was irradiated, 
leadingg to minimal regression. She died seven years after the initial diagnosis and three 
yearss after the appearance of the painful subcutaneous metastases. 

Patientt D 

AA 68-year-old man presented with coughing and some exercise-induced dyspnoea due to a 
solitaryy nodule in the right lung. The lobectomy specimen revealed an atypical carcinoid 
tumourr with sporadic mitoses (diameter 2 cm) without lymph nodes metastases. The 
neuroendocrinee markers chromogranin A and synaptophysin were both positive. Seven 
monthss later approximately ten subcutaneous nodules appeared on the lower extremities, 
trunkk and head that were extremely painful, both spontaneously and on pressure (Table 1). 
Afterr resection of the largest nodule (3x1x1 cm) in the left thigh, histology (Table 2) 
revealedd metastatic atypical carcinoid with 3 mitotic figures in 2mm2 and also patchy 
necrosis.. A nerve was seen close to the tumour site, but without clear invasion. The pain 
wass difficult to manage with analgesics, but disappeared after resection. The other lesions 
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weree very small ranging from 3-5 mm, some hardly palpable, but very painful. The 
resectionn material showed tiny intracapillary tumour localisations (Figure 2). 
Stagingg revealed five small lung metastases but no liver metastases. Radionuclide imaging 
withh '"in-pentetreotide and '31I-MIB G was negative. Laboratory tests were within normal 
limitss and urinary 5-HIAA excretion was repeatedly normal. Local treatment by 
irradiationn (4x5Gy) of several skin lesions and systemic treatment with interferon-a did 
nott affect the pain. Within three months of interferon-a treatment, several new 
subcutaneouss lesions evolved, up to a total of 20 lesions, while the lung metastases 
remainedd stable. The only way to effectively treat the extremely painful lesions was local 
resection. . 

Thee patient died 46 months after the initial diagnosis of a carcinoid tumour and 29 months 
afterr the appearance of skin metastases. 

Figuree 1. Excisional biopsy of a painless skin metastasis in patient C 
Microscopyy (HE staining, 200x) shows perineural circular growth of atypical carcinoid 
aroundd a small nerve bundle (at the arrow) 
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Figuree 2. Excisional biopsy of a very small, but extremely painful skin metastasis in 
patientt D 
Microscopyy (HE staining, 50x) revealed a tiny intracapillary carcinoid deposition (at the 
arrow)) not in the presence of a nerve bundle 

Discussion n 

Skinn (cutis or subcutis) involvement by metastatic disease is an infrequent phenomenon in 
carcinoid-likee neuroendocrine tumours, in contrast to skin metastases in melanoma and 
adenocarcinomas,, especially breast cancer, colonic cancer or lung cancer.6 Usually these 
skinn metastases cause only minor problems to the patient, but they implicate a poor 
prognosis.. Such metastases in neuroendocrine tumours have only been reported in single 
casee reports. " In a compilation of these data' six cases with a gastrointestinal primary are 
reported,, two of them suffering from the carcinoid syndrome. A subsequent literature 
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survey44 has described a total of 17 patients, among which the bronchial tree was the main 
primaryy origin (n=9). 
Outt of a total of 86 patients treated in our hospital, we detected four patients with skin 
metastasess (Table 1). The patients with the extremely painful metastases (patient C & D) 
hadd a different clinical presentation than the other two (patient A & B): they did not show 
signss of hormone production. The clinical course was also different over time: the painful 
metastasess were very small and progressive with the appearance of multiple lesions, while 
thee others remained localised and indolent. 

Ann explanation of the pain caused by some skin metastases might be infiltration of nerve 
bundless by tumour deposits. Although this has been reported in an 80-year-old patient 
withh extremely painful nodules due to a carcinoid tumour, most probably derived from the 
gastricc antrum2, in our patients these changes were seen in painful as well in non-painful 
metastasess (Table 2). Various peptide hormones and vasoactive agents, such as serotonin 
andd kallikrain, produced by carcinoid tumours cause local necrosis and fibrosis and hence 
inducee the severe pain. However, this local fibrosis was only seen at histology of the 
subcutaneouss lesions in patient D, who had no clinical or biochemical signs of hormone 
production.. Moreover, the patients A & B with the carcinoid syndrome did not have pain 
inn the skin metastases. We also examined the histology for vascular obstruction or 
inflammatoryy changes as an explanation for the cause of pain, but this could not be found 
inn any of the four patients. Therefore, the pathogenesis of the pain remains unclear. 
Treatmentt of metastatic carcinoid tumours is mainly focused to the palliation of 
symptoms,, usually the carcinoid syndrome, for which there are various options: 
octreotide,, interferon-a and MIBG, or combinations.8 Each treatment modality results in a 
subjectivee improvement of 65 to 80% and a biochemical response in up to 50% of the 
patients,, while tumour reduction is only occasionally seen.5'9 To improve local tumour 
symptomss as bowel obstruction, pain and fever tumour reduction is needed, for which 
medicall  treatment is inadequate. Data on treatment of painful subcutaneous metastases are 
lacking.. In patients presented here medical treatment failed. In contrast, local excision 
resultedd in instant and persisting pain relief. 

Inn conclusion, subcutaneous metastases in metastatic carcinoid tumours may be extremely 
painful.. The pathogenesis of the severe pain encountered in these, often tiny, metastatic 
depositss remains difficult, as neural involvement was not a consistent finding. In our 
patientss pain was difficult to manage with analgesics, but local excision provided 
satisfactoryy long-term palliation. As the prognosis of metastatic carcinoid has improved 
duringg the last decade10 we might expect to see more patients with (sub)cutaneous 
metastasess in the future. 
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