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Abstract

The prevalence of metastasis to the spleen is low in cancer patients. Splenic metastasis usually occurs only at
the terminal stages of disease progression and is associated with multiple metastases in other sites. Only 19 cases
of isolated splenic metastasis in patients with primary lung cancer have been reported in the literature. We report a
case of isolated splenic metastasis in a patient with adenocarcinoma of the lung identified by CT scan and confirmed
by pathologic examination and immunohistochemistry. Follow up positron emission tomography (PET) scan also
identified sacral metastasis. The use of advanced imaging modalities such as PET scan may identify additional
metastatic foci in patients who were previously considered to have isolated splenic metastasis.
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Abbreviations:
PET: Positron Emission Tomography; CT: Computed Tomography;

MRI: Magnetic Resonance Imaging; TTF-1: Thyroid Transcription
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Introduction
Lung cancer is the most common malignancy worldwide. The

predominant histologic types are adenocarcinoma, squamous
carcinoma, small cell carcinoma and large cell carcinoma. Among
them, adenocarcinoma is the predominant type, which accounts for
40% of cases by 2006-2010 in newly published WHO Classification of
Tumors of Lung, Pleura, Thymus and Heart. Lung cancers commonly
spread through lymphatic or haematogenous route. Lymphatic
metastases result in the involvement of ipsilateral or contralateral hilar
or mediastinal lymph nodes. The liver, bone, brain and adrenal glands
are frequent organs where the tumor cells metastases via blood-borne
route. Primary lung cancer can also spread along the pleural surface. It
is uncommon that non-hematopoietic cancers including lung cancer,
metastases to the spleen. In patients with the lung cancer, splenic
metastases are generally seen in the advanced stage. The cancers that
have already widely spread in a body, involving multiple organs, are
usually associated with a poor prognosis. Nevertheless, isolated splenic
metastases are rare. A review of the literature identifies only 19 cases
associated with primary lung cancer [1-3]. Here, we report a case of
isolated splenic metastasis 17 months after diagnosis of a primary lung
cancer.

Clinical History
The patient is a 56 year old, female non-smoker. She had an

intractable cough for 1 to 2 years, and was treated for allergies. Chest
X-ray in June 2013, showed a right lower lobe density, and subsequent
CT scan identified a 9.6 × 8.0 cm lobulated mass in the right lower lobe

of the lung with right hilar and subcarinal adenopathy (Figure 1).
Staging PET and brain MRI showed no metastases. Transbronchial
biopsy demonstrated moderately differentiated adenocarcinoma,
which was thyroid transcription factor-1 (TTF-1) positive by
immunohistochemistry.

Figure 1: Chest CT scan showed a large lobulated mass in the right
lower lobe in vertical (A) and horizontal (B) plane.
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Before definitive resection, the patient received chemotherapy with
4 cycles of pemetrexed-cisplatin and concurrent chest 63 Gy radiation
therapy with significant reduction in tumor size upon imaging. She
underwent a right lower lobectomy and mediastinal lymph node
dissection five months after initial presentation. Pathologic
examination of the lobectomy specimen revealed a solid mass with
focal necrosis measuring 5.0 × 3.8 × 3.8 cm in size. The final pathology
of the residual mass showed moderately differentiated
adenocarcinoma. All surgical resection margins were uninvolved by
malignancy. Eighteen mediastinal and intrapulmonary lymph nodes
were free of metastatic disease. The tumor was staged as ypT2a, ypN0.

After surgery, the patient was disease free for seventeen months
when surveillance CT scan identified a 1cm solitary low-density lesion
in the spleen. Subsequent PET demonstrated hypermetabolic activity
in the spleen as well as in the sacrum (Figure 2).

Figure 2: Imaging findings of metastasis 17 month after right lower
lobectomy. A. follow-up chest CT including upper abdomen
showed a low density lesion in the spleen. B. Subsequent full body
PET scan showed focal hypermetabolic activity in the spleen and
mid to upper sacrum as circled areas.

Brain MRI showed no metastases. The patient received
chemotherapy followed by radiotherapy to the sacral lesion. Follow-up
PET showed that hypermetabolic activity in the spleen was resolved
and there was interval improvement in the sacrum. Total splenectomy
was performed to remove any residual tumor.

Pathologic Findings
One 1.2 cm red-brown nodule was identified in the splenectomy

specimen. Sectioning revealed the nodule to have a yellow center and
red-brown periphery. Microscopic examination showed replacement of

splenic tissue by tumor cells and surrounding prominent desmoplasia.
The tumor cells predominantly grew in nests or cords, although focal
rare glandular structures were present. At the edge of the nodule, the
tumor cells invaded into the red pulp. Tumor cells showed strong
nuclear positivity for TTF-1. Morphologic and immunochemical
results were consistent with metastatic adenocarcinoma from the lung
primary (Figure 3).

Figure 3: Microscopic findings of a solitary nodule identified in the
spleen after splenectomy. A. Malignant cells predominantly grew in
nests with significant desmoplastic reaction (H and E, 100X); B.
Rare gland formation (H and E, 100X); C. Malignant cells invaded
into the red pulp at periphery (H and E, 100X); D.
Immunohistochemistry staining using anti-TTF1 antibody
demonstrated nuclear positivity in the tumor cells (400X).

Clinical Follow-Up
The patient was discharged on the second postoperative day. A PET

scan one month after splenectomy showed benign postoperative
changes in the splenic bed and significant improvement of the sacral
metastasis.

Discussion
Compared to other organs, the spleen is relatively well-protected

from metastasis from non-hematopoietic malignancy due to its
anatomy and physiology. Anatomically, the spleen's lack of afferent
lymphatic channels reduces its likelihood of receiving metastatic
cancer cells from the lymphatic system. Physiologically, the spleen has
a high concentration of angiogenesis inhibition factor, resulting in an
environment that does not favour growth of metastatic cancer cells
[4,5]. Additionally, the high density of splenic lymphoid cells plays a
role in immune surveillance, helping to remove any lodging cancer
cells before they are able to proliferate. The incidence of splenic
metastasis in non-hematopoietic malignancy is therefore very low:
4.4% and 3.0% in large autopsy studies [5,6]. Lung and breast cancer,
as well as melanoma, are the most common tumors which metastasize
to the spleen [5-7].

The reported incidence of splenic metastasis from primary lung
cancer is 1.2 to 5.6% [8,9]. In this setting, splenic metastasis is
frequently seen in the terminal stage as part of a diffuse metastatic
process, where an average of 3 to 6 other organs are typically involved
[5,6]. In two independent autopsy studies performed in 1995 and in
2001, all patients with splenic metastasis associated with lung cancer
had disseminated abdominal disease [8,9]. The interval between the
diagnosis of the primary lung tumor and splenic lesion varies from 0 to
8 months [10].
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Very rarely, isolated splenic metastasis, where the spleen is the only
site of metastasis, may be seen in patients with lung cancer [1,11].
Most patients with isolated splenic metastasis of lung cancer were
asymptomatic (10/19) [1-3] as was our patient. The metastasis was
most commonly identified on routine follow up. Occasionally patients
presented with abdominal pain (5/19), splenic rupture (3/19) or fever
(1/19). Pulmonary adenocarcinoma was seen most often in isolated
splenic metastasis (8/19), followed by squamous cell carcinoma (6/19).
Large cell undifferentiated carcinoma, poorly differentiated carcinoma,
and carcinoid tumor can also cause isolated metastasis to the spleen
[1]. The majority of isolated splenic metastases are associated with
tumors in the left lung (11/19); however, recently reports show an
increase in right lung primaries as seen in our case [1-3].

Grossly, splenic metastasis presents in three patterns: macronodular,
micronodular and diffuse [7,8,10]. In the macronodular pattern, the
metastasis can be either solitary or multiple nodules. The
micronodular pattern is characterized by the presence of scattered
uniform miliary nodules. In the diffuse pattern, the splenic
parenchyma is completely replaced by tumor cells [7]. On imaging,
splenic metastases can appear as solid (as in our case), cystic or solid-
cystic lesion [1,12].

In a patient with a history of malignancy, any new indeterminate
splenic lesion should be considered as a metastasis, until proven
otherwise. A whole body scan should be provided to search for
additional metastases. In our case, follow-up CT scan identified a new
indeterminate low-density lesion in the spleen, and a subsequent PET
found sacral metastasis. Although, there are no guidelines for treating
isolated splenic metastasis splenectomy was performed in most
reported cases. Splenectomy not only eliminates malignant deposits
but also prevents spontaneous splenic rupture secondary to metastasis.
In our case, the spleen was initially felt to be the sole metastatic focus.
It was only by whole body PET scan that another hypermetabolic focus
in the sacrum was identified. It is likely that patients who were
previously considered to have isolated splenic metastasis would also
have other metastatic foci if whole body PET scans were performed.
The prognostic significance of isolated splenic metastasis is unclear due
to the rarity of reported cases. The detection of isolated splenic
metastasis can be synchronous or metachronous to the primary tumor,

and may be identified between two months to eight years after
diagnosis of primary lung cancer. The vast majority of reported
patients died 1 to 49 months post splenectomy, but rare cases of
prolonged survival up to 8 years after splenectomy have been reported
[2]. With the advance of imaging techniques and improvement in
follow-up care of cancer patients, reported isolated splenic metastasis
has more than doubled since the year 2000. With increasing case
numbers, further study may help to clarify the clinical significance of
isolated splenic metastasis in primary lung cancer.
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