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Abstract

Although the spleen is a highly vascularized organ, metastatic de-
posits from non-hematolymphoid solid malignancies are rare. This is
reasoned to the inherent resistance of the splenic parenchyma to har-
bor metastases. The splenic capsule, lack of afferent lymphatics, con-
tractile properties of the spleen, and the angular and gyroid course of
the splenic artery form several barriers against the metastatic spread
of malignant tumors. Moreover, the immune cells in the white and red
pulps of the spleen have strong defensive ability against the tumor
cells. Metastasis from solid tumors to the spleen often occurs only
during widespread distant spread. Malignant melanoma is a rare but
fatal malignancy. Isolated splenic metastasis from malignant melano-
ma is exceptionally rare. Studies that addressed the splenic metastasis
from cutaneous malignant melanoma are scarce. This minireview was
performed to address this subject. Here we present an overview of the
clinicopathologic features of isolated splenic metastatic melanoma.
The diagnostic biochemical markers in melanoma are also discussed.
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Splenic Metastasis

The spleen is a common site for involvement by metastasis in
hematological malignancies. In contrast, metastasis from solid
tumors to the spleen is a late and rare event that accounts for only
0.03% of all human tumors [1]. Although the spleen is a highly
vascularized organ, it is a rare site of metastasis tumors. This rar-
ity of splenic metastasis is due to several reasons, including the
strong phagocytic properties of the splenic cells and the produc-
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tion of an antiangiogenic factor (angiostatin) that interferes with
the implantation of the tumor cells [2]. This rarity of metastasis is
also reasoned to the impediment of the hematogenous spread by
the sharply angulated course of the splenic artery, the absence of
afferent lymphatics, and the contractile nature of the spleen [3, 4].

In life, splenic metastasis commonly occurs as a part of wide
multi-visceral spread malignancies. Carcinomas of the breast,
lung, colon, rectum, and ovaries and malignant melanomas repre-
sent the most common sources of splenic metastases [5-9]. Many
of these cases of metastases occur via hematogenous spread. The
metastatic splenic tumors are always limited to the splenic paren-
chyma. The splenic hilar lymph nodes are usually negative for
metastatic deposits. Most splenic metastases are asymptomatic,
and their detection is usually incidentally established during the
radiological examination. Other presentations include weight
loss, easy fatigability, abdominal pain, splenomegaly with ane-
mia, or thrombocytopenia due to hypersplenism [4].

Malignant Melanoma and Metastasis to the
Spleen

Malignant melanoma is a rare but fatal malignancy. It is re-
sponsible for most of the deaths caused by skin cancer [10,
11]. The period between diagnosis of the primary malignant
melanoma and the appearance of distant metastasis is very
long, with an average of 3 years [10-12]. The spleen is not a
typical site of metastasis from melanoma. If any is identified, it
is scarce to be a single and isolated metastasis with evidence of
widespread disease. Isolated splenic metastases are rare, with
around 60 cases described today in the literature. The primary
neoplasm in most of these cases was adenocarcinoma [1, 4].
Splenic metastasis from malignant melanoma is often identi-
fied in about 30% of melanoma patients during autopsy [4].
However, isolated splenic metastasis of melanoma is excep-
tionally rare. Only a few case reports of isolated splenic me-
tastasis were reported [13-16]. In these cases, complete surgi-
cal resection offered the best chance of long-term survival and
remained the most effective treatment [13-16].

In one autopsy study, the most common non-hematol-
ymphoid malignancies that affect the spleen were mammary,
bronchogenic, colorectal, ovarian, and gastric carcinomas
[17]. In malignant melanomas, multiple organ metastasis with
concomitant splenic involvement is 5% but isolated, solitary
splenic metastasis is reported to be 2% [16]. In most cases, the
isolated splenic metastases are asymptomatic. Some patients
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Table 1. Previous Case Reports of Isolated Metastatic Melanomas to the Spleen in the English Literature

Studies Age Sex Clinical presentation

References

1 43 Male  Solitary splenic metastatic melanoma (9 x 6 cm) appeared 27 months after the diagnosis of cutaneous [15]
superficial spreading melanoma of the thoracic wall. A splenectomy was done.
2 35 Male Splenic metastasis from cutaneous malignant melanoma. [16]
30  Male Splenectomy for metastatic melanoma following the diagnosis of acute abdomen due to splenic rupture. [33]
The patient had a history of nasal-pigmented skin lesions that were removed without histological
evaluation.
4 44  Male  Solitary splenic mass in a patient with a history of neck cutaneous melanoma. [32]

71  Female The patient had splenic metastatic melanoma (10.5 x 10.4 x 10.1 cm) following melanoma of the right [31]
scapula. The patient presented with fever and left upper quadrant abdominal pain. A splenectomy was

done.

may present with symptoms such as weight loss, generalized
weakness, fever, dyspepsia, anemia, and acute abdomen due
to splenic rupture [18, 19]. Surgery (splenectomy) represents
the most effective treatment. The treatment modalities include
chemotherapy, immunotherapy, and radiation treatment.

The latent metastatic spread in patients with isolated
splenic metastasis may be explained by a phenomenon known
as “metastatic tumor dormancy,” in which metastatic spread
can happen years after the clinical cure of the primary ma-
lignancy. The dormant tumor cells may represent cancer stem
cells, a small quiescent, non-proliferating, chemoresistant cel-
lular fraction within the tumor that can re-constitute cancer
later on [20]. These non-proliferating cells are maintained in a
growth-restricted state (dormancy) by several mechanisms, in-
cluding factors in the tumor milieu (cytokines, immunological
surveillance, angiogenesis), metastasis suppressor genes, and
chemotherapeutic agents). These dormant malignant cells may
not become clinically apparent within the patient’s lifetime.

The Biochemical Markers in Metastatic Melano-
mas

The testing for the serologic biomarkers can provide valuable
insights to clinicians during the management of melanomas.
These serological markers include melanoma-associated an-
tigens, cytokines, melanin-related metabolites, angiogenesis
factors, and adhesion molecules [21]. Lactate dehydrogenase
(LDH) is an enzyme that converts pyruvate to lactate. The in-
creased levels of LDH are due to the upregulation of LDH by
malignant cells and by necrotic and hypoxic tumor cells caus-
ing the LDH enzyme spillover into the bloodstream. LDH is
involved in the process of tumorigenesis and metabolism (gly-
colysis, aerobic and anaerobic respiration). The monitoring of
LDH levels may have prognostic values during the course of
treatment of the tumors. The tumor cells rely on the process of
melanoma; elevated LDH enzyme levels are associated with
a poor prognosis, organ metastasis, and survival [15, 22-24].
The elevated serologic levels of the S100B biomarker indicate
an advanced clinical stage of melanoma [25]. The high levels
of C-reactive protein (an acute phase reactant) [26], melano-
ma-inhibiting activity factor [25], and vascular endothelial
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growth factor are increased in metastatic melanoma [27-29].
C-reactive protein is an acute-phase reactant. It is a nonspecif-
ic marker of inflammation, and tissue damage. It is produced
mainly by the liver cells (hepatocytes) under the effects of cy-
tokines such as interleukin (IL)-6. High C-reactive protein lev-
els are seen in melanoma [26]. Melanoma-inhibiting activity is
an autocrine growth factor. Elevated serum levels of melano-
ma-inhibiting activity are reported in melanoma. The vascular
endothelial growth factor is an angiogenic molecule that has
important roles in tumor growth and metastasis. The vascular
endothelial growth factor is secreted by the melanoma cells.
High serum levels of vascular endothelial growth factor are
associated with melanoma progression and metastasis [27-29].

The Previous Case Reports of Cutaneous Ma-
lignant Melanoma (CMM) Presenting as an Iso-
lated Splenic Metastasis

This minireview included a PubMed literature search for the
studies describing the clinicopathological features of CMM
presenting as an isolated splenic metastasis. We reviewed the
PubMed electronic database. The pertinent literature for “CMM
presenting as an isolated splenic metastasis” was examined by
evaluating the case reports published in peer-reviewed journals.
The keyword used in the search of the PubMed electronic data-
base was “melanoma,” “skin,” “spleen,” “metastasis,” or “cuta-
neous” to identify the eligible studies. The search results have
been chosen based on their titles and abstracts. The full texts
were then analyzed before including them in our investigation.
The published manuscripts that fulfilled the following criteria
have been included in the literature analysis: 1) human inves-
tigations; 2) full-length case reports with the previously men-
tioned keywords [30]. Full-length articles included only the case
reports. We excluded the following categories from our study:
abstracts, duplicate publications, letters, commentaries, opinion
papers, viewpoints, and review articles. The clinical and patho-
logical findings were extracted from these case reports.

When we analyzed the result of the PubMed electronic
search, we found five case reports of isolated splenic mela-
noma. These case reports have covered 5 years (2005, 2012 -
2015). A summary of these studies is shown in Table 1 [15, 16,
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Figure 1. A 72-year-old male patient presented with vague mild pain in the left hypochondrium. He had a past medical history
of malignant melanoma of the scalp that was treated with a wide local excision 25 years back (the tumor was grossly 1.0 cm in
greatest dimension, microscopically Clark’s level IV, number of mitoses 1.0/mm?2, without ulcerations or signs of regression, and
all margins were negative). Clinical examination revealed no organomegaly or masses or skin lesions (apart from an old residual
scar from the previous excision of melanoma on the scalp). Laboratory tests were unremarkable except for high lactate dehy-
drogenase (LDH) levels. Radiological investigations (ultrasound and magnetic resonance imaging (MRI)) revealed a solitary 4 x
3 x 3 cm solid lesion in the spleen suggestive of a neoplastic process. No other lesions are seen. A splenectomy was done, and
postoperative recovery was uneventful. Grossly, the spleen weighed 185 g and measured 11 x 8 x 5 cm. Its cut section showed
a well-defined subcapsular solid mass of 4 x 3 x 3 cm with a tan-white cut section and firm consistency. The masse was bulging
into, but not breaching, the splenic capsule. The surrounding’s non-neoplastic splenic tissue was unremarkable. A single small
lymph node (0.5 cm) with a pink cut section and soft consistency was identified in the helium. No evidence exists of BRAF-V600
(v-RAF murine sarcoma viral oncogene homolog B1) E/K mutation by amplification refractory mutation system (ARMS) analysis.
The lymph node showed reactive changes. Investigations did not reveal any other site of metastasis. The patient has completed
1-year of follow-up without signs of residual or recurrent disease. The clinicopathological findings agree with the previous reports
[13-16]. The immunohistological features of the patient are shown below. (a, b) From a cutaneous malignant melanoma of the
scalp, malignant cells with pagetoid spread into the epidermis (red arrow) are shown. The tumor cells are arranged in a nesting
pattern in the dermis. They have round nuclei and vacuolated and pink cytoplasm. Dermal host response in lymphocytic infiltrate
is seen (hematoxylin and eosin-stained section, magnification (a) x 10, (b) x 20). (c): The tumor cells show patchy reactivity for
human melanoma black-45 (HMB45) (magnification: x 20). (d, e) From the spleen, it is shown the replacement of the splenic
parenchyma by malignant neoplasm and residual lymphoid cells at the periphery (black arrow) (hematoxylin and eosin-stained
section, magnification: (d) x 4, (e) x 10). (f) The high-power view shows round, short spindly, and ovoid cells arranged in vague
solid and fascicular patterns, the tumor cells with pink cytoplasm, and eosinophilic cytoplasm (hematoxylin and eosin-stained
section, magnification: x 40). (g, h, i) The melanocytic markers highlight the tumor cells ((g): S100, (h): Melan A, and (i): HMB45)
(magnifications: (g) x 4, (h) x 4, and (i) x 20). The tumor cells were positive for S100, Melan A, and HMB45. Negative stains
included CD45 (leukocyte common antigen (LCA), CD10, CD30, P63, pancytokeratin (AE1/AE3), epithelial membrane antigen
(EMA), cytokeratin 20 (CK20), cytokeratin7 (CK7), smooth muscle actin (SMA), synaptophysin, and desmin.
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31-33]. The analysis of the previous investigations revealed
some findings. The mean age of the patients (was 44.06 +
7.08 years). There is a statistically significant male sex pre-
dominance (male to female (M/F) ratio was 4:1, P <0.00). The
head and neck regions were the most common sites of primary
CMM metastatic to the spleen. All the isolated splenic metas-
tasis in a patient with CMM were reactive for S100, Melan-A,
and human melanoma black-45 (HMB45) proteins (markers of
nevomelanocytic cells). Here we examined the literature con-
cerning the clinical and pathological findings of the cases of
isolated splenic metastasis from CMM.

Van Ufford et al reported a case of isolated splenic mela-
noma in a 71-year-old female patient with a history of CMM,
stage III melanoma. The presenting symptoms included fever
and abdominal pain. Radiological investigation (computed to-
mography) revealed a 10.5 x 10.4 x 10.1 cm solitary splenic
tumor. Splenectomy was done. The histopathologic finding
was consistent with a metastasis of melanoma [31].

Gavriilidis et al reported a case of isolated splenic me-
tastasis in a 43-years old male patient. The patient had had a
superficial spreading malignant melanoma of the skin of the
anterior chest wall. The clinical stage was T(4b) N(la) Mo
[15]. The patient had a positive sentinel lymph node. The sub-
sequent left axillary lymph node dissection revealed negative
lymph nodes for metastasis. The treatment regimen includes
adjuvant therapy with high-dose interferon alpha-2b. The fol-
low-up of the patient showed a concomitant increase in LDH
levels and splenic metastasis (a mass lesion measuring 9 X 6
cm) within 27 months following the therapy. A splenectomy
was performed, and it was curative [15].

Sen et al indicated that using positron emission tomogra-
phy/computed tomography and imaging techniques improved
the detection of splenic metastases. The authors reported a case
of isolated splenic metastasis in a 35-year-old man with sple-
nomegaly (mass in the lower pole of the spleen) and CMM.
The patient had a CMM (1.5 cm in size). On histology, the
tumor was mitotically active and had a Breslow thickness of
11 mm, and Clark’s level IV. There were no ulcerations, and all
margins were negative. The patient received adjuvant therapy
in the form of high-dose interferon. The splenic metastasis
(mass lesion) was detected with positron emission tomogra-
phy/computed tomography. The patient received temozolo-
mide treatment and was doing well on 3 years’ follow-up [16].

Reccia et al reported a case of isolated splenic metastasis in a
44-year-old male patient with a history of CMM of the neck. The
patient presented with abdominal pain, bloating, and nausea. The
sentinel lymph node biopsy was negative. The disease was T3b-
NOMO, stage IIb. The LDH levels were elevated. The abdominal
ultrasound showed a 9 x 8 cm round solid mass at the upper pole
of the spleen [32]. A splenectomy was performed. After 1 year,
the patient developed disseminated organ secondaries, including
brain metastasis, and died of the disease at 14 months following
the surgery [32]. Here we present a rare case of CMM presenting
as an isolated splenic metastasis (Fig. 1) [13-16].

Conclusions

To conclude, although an isolated splenic metastatic melanoma
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is exceptionally rare, it should be a diagnostic consideration,
especially in patients with a past medical history of pigmented
lesions. A careful clinical history, radiological studies, and im-
munohistological analysis are the mainstay in establishing a
final diagnosis in these cases.
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