
Introduction
Cutaneous metastases from internal visceral malig-

nances are uncommon, and their incidence is report-
ed to be approximately 0.7-10.4% of visceral cancer 
cases [1]. Common primary sites include cancers of 
the breast, lung, colon, ovary, head, and neck, kidney, 
and the gastrointestinal tract. In contrast, cutaneous 
metastases are relatively rare in carcinomas of the thy-
roid, pancreato-biliary system, urinary bladder, endo-
metrium, prostate, testes, and neuroendocrine tumors 
[2]. Herein, we report a rare case of gastric signet ring 
carcinoma metastasizing to the scalp.

Case Report
A 30-year-old male presented to the fine needle as-

piration (FNA) clinic with cutaneous swelling in the 
scalp for 15 days. The swelling measured 3 cm × 2 cm, 
and was firm and mobile over the underlying bone. 
The patient had no other clinical complaints at that 

time. FNA was performed from the scalp swelling. The 
smears were cellular and showed clusters and scattered 
tumor cells (Figure 1). The cells showed anaplastic 
nuclei and a moderate amount of cytoplasmic vacuola-
tion. Many cells showed signet ring morphology with 
cytoplasmic mucin pushing the nuclei to the periphery, 
which was highlighted by mucicarmine staining. The fi-
nal diagnosis by FNA was metastatic adenocarcinoma.

Four months prior to this diagnosis, the patient 
had a history of severe bouts of vomiting due to gastric 
outlet obstruction. A contrast enhanced computed to-
mography (CECT) scan revealed an almost symmetri-
cally thick-walled pylorus with complete luminal ob-
struction. The spleen, liver, gallbladder, pancreas, and 
kidneys were normal. No significant retroperitoneal 
lymphadenopathy was seen. The impression was of a 
malignant growth with the possibilities of lymphoma 
and carcinoma pyloric region stomach. An upper gas-
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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ABSTRACT 

Cutaneous metastases of visceral cancers are uncommon, as metastases generally have a predilection to occur on skin 
surfaces near the site of a primary tumor. Metastasis to the skin from gastric carcinoma appears to most commonly occur 
in the umbilical region. Metastasis to the scalp is rare, as in the present case, often leading to differential diagnoses of 
primary cutaneous tumors. Promptly diagnosing metastases of internal malignancies is crucial for enabling early treatment.
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Figure 1. Fine needle aspiration from the scalp swelling shows loosely 
cohesive clusters and moderately scattered pleomorphic tumor cells 
(May-Grunwald-Glemsa stain, ×400).

Figure 2. Histopathology of gastrectomy specimen shows signet 
ring tumor cells beneath the mucosal layer in the lamina propria 
(hematoxylin and eosin stain, ×400).

Figure 3. Contrast enhanced computed tomography axial scan 
of the abdomen following gastrectomy shows circumferential soft 
tissue thickening involving the anastomotic site, and nodularity of the 
surrounding perigastric fat.

Figure 2. The cut section of the right hemicolectomy specimen that 
showed no intraluminal mass that could have served as the lead point 
for the intussusception. UP-PGH, 2012.

trointestinal endoscopy (UGIE) was performed three 
times and biopsies were taken. The endoscopy showed 
that the folds in the gastric mucosa were thickened; 
the biopsies were inconclusive and failed to show the 
tumor. The patient underwent a gastrectomy with 
clinical possibilities of a gastrointestinal stromal tu-
mor, lymphoma, or adenocarcinoma. Histopathology 
of the gastrectomy specimen showed a single ring cell 
adenocarcinoma reaching up to the serosa (Figure 2). 
Proximal and distal resection limits were free of tumor. 
Six isolated lymph nodes showed metastatic tumor de-
posits with extranodal spread.

Subsequent to FNA diagnosis of metastatic adeno-
carcinoma to the scalp, the patient had a radiological 
work-up for metastasis to other sites. Computed to-
mography of the head did not reveal metastasis to the 
brain, and the chest X-ray was normal. The skeletal 
survey did not show bony lesions; however, the CECT 
scan of the whole abdomen showed a grossly distended 
residual stomach with residue along the dependent 
part. Circumferential soft tissue thickening of about 
2.3 cm × 1.2 cm involving the anastomotic site was 
also noted. Soft tissue stranding with nodularity of the 
surrounding perigastric fat was seen (Figure 3). These 
features suggested tumor recurrence, and UGIE with 
biopsy correlation was advised.

Based on the cytology report, the patient began 
four cycles of chemotherapy comprising cisplatin and 
5-fluorouracil. However, 4.5 months after detection of 
scalp metastasis, the patient succumbed to his illness.

Discussion
Cutaneous metastasis usually presents clinically as 

multiple, firm, non-ulcerated nodules. Diagnosis can be 
difficult in the case of a solitary lesion, and clinical dif-
ferential diagnoses include skin adnexal tumors, vascu-
lar lesions such as hemangiomas, or soft tissue tumors 
like neurofibromas [3]. FNA can be used to distinguish 
these entities. In the current case, the cytomorphologi-
cal features were characteristic of an adenocarcinoma 
with signet ring cell morphology.

Differential diagnoses of metastatic gastric signet 
ring carcinoma include primary carcinomas of the skin, 
such as adenoid squamous cell carcinoma, adenoid 
cystic variant of basal cell carcinoma, sweat gland car-
cinoma, and primary signet ring carcinoma of the skin. 
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An important feature that helps to exclude between 
adenoid squamous cell carcinoma and adenoid basal 
cell carcinoma, is the mucin in these tumors predomi-
nantly containing hyaluronic acid or sulfate, respective-
ly [4]. Gastric mucin, however, is a nonsulfated, hya-
luronidase-resistant, sialic acid-type mucosubstance. 
Histochemically, the mucin is hyaluronidase-resistant, 
periodic acid Schiff-positive, diastase-resistant, and al-
cian blue-positive at pH 2.5 and negative at pH 0.4 and 
1.0 [5]. In the present case, the patient was diagnosed 
with gastric adenocarcinoma; thus, interpreting the 
lesions as metastatic was not difficult. In cases where 
the primary tumor is unknown or occult, morphologic 
pointers towards a metastatic lesion include pools of 
extracellular mucin, signet cells, and three-dimensional 
papillae [6].

The mechanisms that pre-dispose some visceral 
cancers to develop cutaneous metastases are poorly 
understood. The skin may provide a favorable environ-
ment for the colonization and survival of only certain 
types of cancer cells. Specific factors, chemokines, and 
their receptors may play a crucial role in the skin hom-
ing mechanism of metastatic cells [7]. Metastases to 
the skin of an internal malignancy heralds a widespread 
disease with poor prognosis [8], which may be seen 
in cases of an occult primary tumor or may present a 
long time after the primary tumor has been treated. Ap-
proximately 9% of all gastric carcinomas are signet ring 
adenocarcinomas. They usually metastasize to the liver, 
peritoneal cavity, and regional lymph nodes [9]. Cu-
taneous metastases from gastric adenocarcinomas are 
rare, developing in fewer than 5% of patients [10,11]. 
They have been reported in the axilla, chest, fingers, 
and commonly in the skin around the umbilicus [9,12]. 
Tumor deposits to the scalp are rare, as in our case. 
Sometimes, scalp metastasis is associated with alopecia 
neoplastica, which was not seen in our case.

Ancillary techniques, such as immunohistochem-
istry for CK7, CK20, MUC5AC, p63, and podoplanin 
can also be employed in the case of a diagnostic dif-
ficulty [13-17]. Gastric adenocarcinoma is CK7 and 
MUC5AC-positive in 75% and 57% of cases respec-
tively, whereas CK20 expression is seen in 20% of cases 
[12-14]. Podoplanin and p63 are useful in distinguish-
ing metastatic adenocarcinoma from a primary adnexal 

tumor because of their expression in the latter [16,17].
Conclusion
Cutaneous metastases of internal malignancies are 

rare, and even more rare are isolated metastases to the 
scalp. Accurately diagnosing metastatic lesions in the 
scalp, as in the present case of signet ring gastric car-
cinoma, remains a challenge. In isolation, it needs to 
be differentiated from primary skin tumors. The timely 
detection of cutaneous metastases in visceral cancers is 
important as it has clinical implications and prognostic 
connotations.
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