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Abstract. We herein report a rare case of solitary splenic 
metastasis of a pulmonary carcinoid, for which hand‑assisted 
laparoscopic splenectomy was performed. A 73‑year‑old man 
was admitted to the Inoue Hospital (Fukuyama, Japan) in March 
2015 with an abnormal shadow of the spleen. The patient had 
a history of right upper lobectomy with lymph node dissec-
tion for a pulmonary typical carcinoid (pT1N0M0 stage IA) 
7 years earlier. Plain abdominal computed tomography (CT) 
revealed a low‑density area in the spleen. Enhanced abdominal 
CT revealed a mass in the spleen measuring 3x3 cm. Blood 
tests and tumor marker analysis revealed no abnormalities. 
Abdominal magnetic resonance imaging revealed a mass that 
was low‑intensity on T1‑ and high‑intensity on T2‑weighted 
images, and positron emission tomography revealed abnormal 
fluorodeoxyglucose accumulation in the mass. Hand‑assisted 
laparoscopic splenectomy was performed for diagnosis and 
treatment. The resected specimen included a reddish‑brown 
mass. On immunohistochemistry, the mass was positive for 
chromogranin A, synaptophysin and CD56, which was similar 
to the resected pulmonary carcinoid tumor; thus, splenic 
metastasis of pulmonary carcinoid was diagnosed. The post-
operative course was uneventful and the patient is currently 
under observation and remains recurrence‑free, with no adju-
vant chemotherapy.

Introduction

Pulmonary carcinoids comprise ~2% of all primary lung 
malignancies (1) and are considered to originate from pulmo-
nary neuroendocrine cells. Pulmonary carcinoids are defined 
by their cytomorphology and neuroendocrine characteristics 
on histological examination, and immunohistochemical 

staining for chromogranin, synaptophysin, and/or neural cell 
adhesion molecule (CD56) (2). Typical carcinoids are distin-
guished from their atypical counterparts based on their mitotic 
rate and presence or absence of necrosis, and from tumorlets 
based on their size (2). While atypical carcinoids frequently 
metastasize to regional lymph nodes, liver, bone and brain (3), 
metastatic disease is rarely reported in typical carcinoids. 
Complete surgical resection for localized typical carcinoid is 
the standard treatment and is associated with a low recurrence 
rate (4‑6). Patients undergoing surgical resection for typical 
carcinoids have excellent outcomes, with reported 5‑ and 
10‑year survival rates of 85% (3). Although surgical resection 
for liver metastasis of pulmonary carcinoid may be considered 
with a curative intent, there is little evidence on the benefits of 
surgery for metastatic and recurrent disease.

Solitary splenic metastasis of solid tumors is rare. Splenic 
metastases from non‑hematological malignancies are unusual, 
with an incidence of 0.6‑1.1% in carcinoma populations (7). 
Carcinoid metastasis involving the spleen is extremely rare. 
Falk et al and Eriguchi et al reported splenic metastasis from 
ileal and gastric carcinoid tumors, respectively (8,9). To the 
best of our knowledge, only three cases of splenic metastasis 
of pulmonary carcinoid have been reported to date; thus, soli-
tary splenic metastasis of pulmonary carcinoid is rare (10‑12). 
In the present case, splenic metastasis of pulmonary typical 
carcinoid was successfully treated by hand‑assisted laparo-
scopic splenectomy (HALS). Laparoscopic splenectomy (LS) 
is currently considered to be the standard treatment for benign 
haematological disease, with low morbidity and mortality 
rates. However, there are very few reports of its efficacy for 
malignant disease of the spleen.

Case report

A 73‑year‑old man was admitted to the Inoue Hospital 
(Fukuyama, Japan) in March 2015 with an abnormal shadow 
of the spleen. The patient had a history of right upper lobec-
tomy with lymph node dissection in 2008 for a primary 
typical carcinoid tumor of the lung, pathologically evaluated 
as pT1N0M0 stage IA. Plain abdominal computed tomography 
(CT) revealed a low‑density area in the spleen, and enhanced 
abdominal CT revealed a mass measuring 3x3 cm (Fig. 1). 
Blood tests and tumor marker analysis revealed no abnor-
malities. On abdominal magnetic resonance imaging, the mass 
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was low‑intensity on T1‑ and high‑intensity on T2‑weighted 
images. Fluorodeoxyglucose (FDG)‑positron emission 
tomography (PET) revealed abnormal FDG accumulation in 
the mass in the spleen (Fig. 2), but no accumulation in other 
tissues or organs. The tumor was considered to be a primary 
or metastatic splenic tumor; thus, HALS was performed in 
June 2015. Under general anesthesia, the patient was placed in 
the right semilateral decubitus position. A 10‑cm skin incision 
was made along the upper midline for a hand port and 3 ports 
were placed in the left upper quadrant of the abdomen. The 
gastrosplenic ligament and colonic attachments were divided, 
and the short gastric vessels were controlled with the LigaSure 
vessel sealing system (Medtronic Ltd., Dublin, Ireland) to 
allow isolation of the splenic hilum. Following mobilization 
of the spleen, the splenic hilar vessels were dissected and 
divided using a linear stapler. Following complete splenic 
mobilization, the spleen was placed in a bag and extracted 
through the upper midline incision. The total operative time 
was 155 min and the estimated intraoperative blood loss was 
only 10 ml. The resected spleen weighted 143 g. The specimen 
included a tumor, measuring 3.6x3.5 cm, occupying the lower 
pole of the spleen. The tumor was reddish‑brown in color, 
clearly demarcated from the adjacent splenic parenchyma, and 
exhibited no hemorrhage or necrosis. Histological analysis of 
the specimen confirmed the diagnosis of metastatic carcinoid 
tumor (chromogranin A‑synaptophysin‑ and CD56‑positive; 
absence of necrosis; mitotic count 0/high‑power field; Ki‑67 
labelling index 2%), with characteristics consistent with those 
of the primary pulmonary typical carcinoid (Fig.  3). The 
patient made a good postoperative recovery and currently 
remains recurrence‑free, with no adjuvant therapy, 20 months 
after the operation (last follow‑up, February 2017). The patient 
has consented to the publication of the case details and associ-
ated images.

Discussion

The spleen is a common site of secondary involvement by 
hematopoietic malignancies. By contrast, splenic metastasis 
of solid tumors is rare and is most often observed in skin 
melanoma and carcinomas of breast, lung, ovary, stomach 
and colorectum (7). The rarity of splenic metastasis may be 
explained by the following reasons: i) The poorly developed 
lymphoid system of the spleen prevents metastasis of tumor 
cells via the lymphatic route; ii) the sharp angle of the splenic 
artery branching from the celiac trunk prevents large clumps 
of tumor cells from passing through; and iii) large numbers 
of monocytes, immunoglobulin and opsonin synthesis and 
phagocytic activity protect against malignant cell implanta-
tion and proliferation (13). Solitary splenic metastasis without 
multivisceral disease is extremely rare  (14). Satoh  et  al 
evaluated splenic metastasis from lung cancer (15); all cases 
exhibited accompanying metastasis to other organs, and it 
was concluded that a splenic mass accompanying metastasis 
to other abdominal organs in patients with a known lung 
cancer should be considered as a metastasis. Although typical 
carcinoids are associated with a low rate of metastasis, a 
splenic lesion accompanying metastasis to other abdominal 
organs in patients with a known tumor may be considered as 
a metastasis. Although splenic metastases have been found 

to arise more commonly from the left rather than the right 
lung (16), the splenic metastasis in the present case arose from 
a right‑sided primary pulmonary carcinoid.

The majority of solitary splenic metastasis are asymptom-
atic; thus, they are often identified by ultrasonography or CT 
scan, as in the present case. A splenic metastasis should be 
suspected when an isolated splenic lesion is found during onco-
logical follow‑up. The findings of splenic metastasis ranged 
from a cystic lesion, low‑density occupying lesion, to a solid 
mass, and exhibited different enhancement patterns on CT 
scan. 18F‑FDG PET is considered to be useful in distinguishing 
benign from malignant tumors of the spleen (17). In the present 
case, 18F‑FDG PET/CT revealed abnormal accumulation in 
the splenic tumor and was useful in diagnosing a malignant 
tumor in the spleen. The previous reports of solitary splenic 
metastasis from pulmonary carcinoid only include 3 cases. 
Gallium 68 whole‑body PET was performed in only 1 case, 
but revealed no abnormal accumulation in the splenic metas-
tasis. Lococo et al reported that Gallium 68‑DOTA‑peptide 
PET/CT was superior in detecting pulmonary typical carcinoid 
compared with 18F‑FDG PET/CT (18). Further investigation on 
the detection of splenic metastasis from pulmonary carcinoid 
with PET/CT is required. In the present case, 18F‑FDG PET/CT 
was useful for the confirmation of the absence of metastasis in 
the rest of the body, apart from the spleen.

Figure 1. Enhanced abdominal computed tomography revealed a splenic 
mass measuring 3x3 cm.

Figure 2. Fluorodeoxyglucose (FDG)‑positron emission tomography 
revealed abnormal FDG accumulation in the splenic mass. 
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Splenectomy for metastatic splenic lesions provides a 
possible method of radical treatment and prevents further meta-
static spread and complications due to the splenic tumor. In a 
review of 13 cases of splenic metastasis from lung carcinoma, 
Ando et al reported 6 patients who did not undergo splenec-
tomy, 4 (67%) of whom developed splenic rupture with a poor 
outcome (19). Although splenectomy provides the possibility 
of radical treatment for solitary splenic metastases, it is also 
important to confirm that the splenic metastasis it indeed soli-
tary by PET/CT and/or other examinations. A splenic solitary 
metastasis may occasionally represent an initial clinical sign of 
whole‑body metastasis. Under such conditions, surgical stress 
from splenectomy may cause adverse effects in the patient.

LS is the standard technique for removing spleens with 
benign disorders, and may also be applied for patients with 
malignant splenic disorders. Lopez et al reviewed previous 
reports of splenic metastasis treated by the open and laparo-
scopic approach, and concluded that the laparoscopic approach 
for splenic metastasis is a safe and reliable technique (20). To 
the best of our knowledge, this is the first report of a splenic 
metastasis of pulmonary carcinoid successfully treated by 
HALS. Altaf et al reported that the morbidity associated with 
HALS is comparable to that with LS, and concluded HALS is 
a viable alternative to open surgery in patients with sizeable 
spleens (21).

The benefits of the laparoscopic approach to splenic 
disorders are reduction in wound morbidity, shorter hospital 
stay and recovery time, and improved quality of life. The 
laparoscopic approach is particularly beneficial in cases of 
malignancy, as the associated shorter recovery times allow 

earlier introduction of chemotherapy. The HALS technique 
enables gentle retraction to obtain the required exposure. The 
hands may also be used to control unexpected bleeding that 
may otherwise be difficult to adequately expose or control. 
The main drawback of HALS mentioned in the literature is 
that it requires an additional incision for the placement of the 
hand port. Other theoretical disadvantages of the surgeon's 
hand in the abdomen include limiting the operative working 
space and predisposing to hand fatigue in long or complicated 
procedures (21). There is a lack of evidence for the use of 
HALS in the treatment of isolated malignant tumors of the 
spleen due to the rarity of this condition.

Based on the case presented herein, HALS is a useful 
approach for improving survival in patients with solitary 
splenic metastasis from pulmonary carcinoid.
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