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Metastatic squamous cell carcinoma in the residual spleen
diagnosed with emergency ultrasonography: A case report
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Abstract. Metastatic squamous cell carcinoma (SCC) in the
spleen is a rare malignant tumor primarily originating from
areas covered by squamous epithelium. The present study
reports the case of a 58-year-old man who had undergone a
radical gastrectomy for gastric SCC and a subtotal splenec-
tomy for anemia previously, and who now presented with
abdominal pain. On presentation to the Emergency Department
of Shaoxing Second Hospital (Shaoxing, China), a bedside
emergency ultrasound (US) examination was performed,
which revealed a mass mimicking a splenic abscess in the
residual spleen. After ineffective anti-inflammatory treatment,
a bedside US-guided biopsy was performed for subsequent
treatment and confirmed the diagnosis of metastatic SCC in
the residual spleen. Point-of-care US is the first-line imaging
choice for patients with abdominal pain, as it can identify
several pathological conditions. The present case shows that
point-of-care US combined with bedside US-guided biopsy
can be used to clarify the diagnosis.

Introduction

Squamous cell carcinoma (SCC) is commonly seen in areas
covered by squamous epithelium, such as the skin, mouth, lips,
esophagus, cervix and vagina (1-3). Moreover, some areas, such
as the bladder, renal pelvis and bronchi, which are not covered
by squamous epithelium, can form SCC through squamous
epithelial metaplasia (4,5). Metastatic SCC of the spleen is a
rare occurrence, and to the best of our knowledge, there are
no studies reporting gastric SCC with metastasis to the spleen
in humans. Only one case of a 21-year-old female spotted seal
(Phoca largha) with SCC of presumed pancreatic origin that
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metastasized to the spleen has previously been reported (6).
The present case reported a gastric SCC that metastasized
to the spleen, and the link between the cases is that both the
pancreas and stomach surround the spleen anatomically. More
commonly observed metastases to the spleen are from the
lung, breast, colorectal organs and ovary (7,8). The present
study reports a case of splenic metastasis from gastric SCC in
a 58-year-old man.

Case report

A 58-year-old man presented to the Emergency Department
of Shaoxing Second Hospital (Shaoxing, China) with left
upper quadrant abdominal pain in December 2023. The
patient had undergone a radical gastrectomy, with the post-
operative pathology showing SCC of the gastric fundus and
cardia, with medium-low differentiation and deep muscle
layer invasion in July 2022. A perigastric lymph node dissec-
tion showed no lymph node metastasis. No invasion of the
gastric fundus by esophageal cancer was found according
to the pathology report. The patient received chemotherapy
and radiotherapy after the operation. In December 2022,
the patient experienced anemia for >3 months and under-
went a subtotal splenectomy in Zhejiang Tumor Hospital
(Hangzhou, China). The patient had initially developed
fatigue, dyspnea, low-grade fever and abdominal pain since
December 2022.

At 2 days prior to the current admission, the symp-
toms worsened. On physical examination, the patient was
conscious, with a body temperature of 37.4°C (reference range
36.0-37.0°C), a pulse rate of 103 beats/min (reference range
60-100 beats/min) and a blood pressure of 113/71 mmHg
(reference range 90/60-140/90 mmHg). Physical examina-
tion revealed splenomegaly and tenderness over the spleen.
Laboratory tests showed the following results: Leukocytes,
14.1x10°/1 (reference range 3.5-9.5x10°/1); granulocytes,
0.81x10%/1 (reference range 0.40-0.75x10°/1); hemoglobin,
91 g/l (reference range 130-175 g/1); and platelets, 461x10°%/1
(reference range 125-350x10%1). Biochemical examination
showed the following results: Alkaline phosphatase, 267 U/I
(reference range 45-125 U/l); y-glutamyl transferase, 347 U/1
(reference range 10-60 U/1); albumin, 30.9 g/l (reference range
10-60 g/1); urea, 4.9 mmol/l (reference range 3.1-8.0 mmol/l);
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and creatinine, 39 ymol/l (reference range 57-97 ymol/l). The
results of the coagulation spectrum analysis showed a plasma
prothrombin time of 16.2 sec (reference range 10-14 sec) and a
D-dimer level of 667 ng/ml (reference range 0-200 ng/ml). The
tumor marker examination showed a carbohydrate antigen 125
level of 98.2 U/ml (reference range 0-35 U/ml), a SCC antigen
(SCCA) level of 2.5 ng/ml (reference range 0.0-1.5 ng/ml) and a
ferritin level of 1,080.7 ng/ml (reference range 22.0-273.0 g/ml)
(Table I).

The patient underwent an immediate emergency ultrasound
(US) examination (Fig. 1), which detected a 116x91-mm cystic
and solid mixed-echo mass in the residual spleen under the
left diaphragm. The mass was surrounded by a 22.5-mm thick
hypoechoic rough wall (Fig. 1A). Blood flow was detected in
the surrounding wall (Fig. 1B). An ultrasonic median longitu-
dinal abdominal scan found that the mass was close to the left
lobe of the liver (Fig. 1C), and a xiphoid downward oblique
scan found that it was positioned anterior to the abdominal
aorta (Fig. 1D). The patient was initially diagnosed with a
splenic abscess and treated with anti-inflammatory therapy
(cefotaxime 2.00 g diluted in 100 ml 0.9% sodium chloride
injection, intravenous drip twice a day), but the abdominal
pain was not relieved.

A subsequent computed tomography (CT) scan confirmed
the presence of an abdominal mass (Fig. 2). An abdominal
plain CT scan detected an irregular soft-tissue mass measuring
125.9x101.3 mm with an irregularly thickened wall in the
residual spleen (Fig. 2A). The mass showed uneven enhance-
ment in the arterial phase (Fig. 2B) and no obvious regression
in the delayed phase (Fig. 2C). Imaging examinations, such as
CT scans (Fig. 3) of the brain, lungs and abdomen, together
with US of the liver, gallbladder and pancreas were performed.
There were no metastases in the lungs (Fig. 3A), the liver
(Fig. 3B), the lymph nodes in the upper abdomen (Fig. 3C),
the pancreas (Fig. 3D and E) or the brain (Fig. 3F). A bedside
percutaneous splenic mass biopsy was next performed under
US guidance (Fig. 4).

The patient was placed lying on their right side, with
routine disinfection, ultrasonic point selection and posi-
tioning. Local anesthesia was applied using 2% lidocaine
hydrochloride and an incision was made into the skin
subcutaneously. Two percutaneous splenic mass biopsies
were taken from different regions of the mass (Fig. 4A).
The biopsy samples were immediately fixed with 3 ml 10%
neutral buffered formalin fixative at 25°C for 12 h and sent
for pathological examination. Percutaneous catheterization
and drainage with an 8F pigtail needle was performed in the
cystic region of the mass, and dark brown liquid was drawn
out. There was no obvious bleeding during the operation
and the patient's vital signs were stable. A total of 667 ml
of dark brown liquid was drained out. The results of the
drainage fluid culture showed hemolytic Staphylococcus.
The pathological diagnosis of the biopsy was provided by
the Department of Pathology, Shaoxing Second Hospital.
The pathological examination was performed on 3-ym
sections, which were stained with and hematoxylin and
eosin at 70°C for 30 min and were observed under a light
microscope (magnification, x50). The result (Fig. 4B)
showed that the splenic puncture tissue came from a SCC
metastasis of medium-low differentiation, composed of

Table I. Notable laboratory test results at the admission.

Inspection item Values Reference range
Temperature, “C 374 36.0-37.0
Blood pressure, mmHg 113/71 90/60-140/90
Heart rate, beats/min 103 60-100
Respiratory frequency, 20 12-20
breaths/min

WBC count, x10%1 14.1 3595
SCCA, ng/ml 25 00-1.5
Blood glucose levels, mmol/l 3.13 3.89-6.11
Granulocytes, x10%/1 0.81 0.40-0.75
Hemoglobin, g/1 91 130-175
Platelets, x10%/1 461 125-350
Alkaline phosphatase, U/l 267 45-125
v-glutamyl transferase, U/l 347 10-60
Albumin, g/l 309 40.0-55.0
Urea, mmol/l 49 3.1-80
Creatinine, gmol/l 39 57-97
Ferritin, ng/ml 1,080.7 22.0-273.0

WBC, white blood cell; SCCA, squamous cell carcinoma antigen.

sheets of large polymorphic cells exhibiting intercellular
bridges and keratin pearls.

Resection of the residual spleen was recommended;
however, the patient abandoned treatment after the patho-
logical diagnosis due to a lack of confidence in the procedure
and due to the cost of the required hospital stay post-surgery,
and subsequently died in June 2024.

Discussion

SCC, also known as epidermal carcinoma, is a malignant
tumor that occurs in epidermal cells and areas covered by
squamous epithelium. However, although there is no squamous
epithelium in some regions of the body, such as the bronchus
and the urethra, squamous metaplasia can also occur to form
SCC (9). Most gastric cancers are adenocarcinoma, and
primary SCC is rare. Primary SCC is formed by squamous
metaplasia of the human gastric mucosal epithelium based on
chronic inflammation (10).

To the best of our knowledge, gastric SCC metastasis
to the spleen has not been reported in humans in the litera-
ture. Splenic metastatic SCC should be differentiated from
other space-occupying lesions of the spleen (11). Splenic
hemangioma (12) is the most common benign splenic tumor
in the spleen. Pathologically, it is classified into cavernous
hemangioma and capillary hemangioma, and its ultrasonic
manifestations are as a mostly circular or quasicircular
hyperechoic or hypoechoic mass in the spleen. The boundary
of a splenic hemangioma is clear, the shape is regular, and
the edge is not smooth. Some hemangiomas have blood
necrosis and cystic degeneration inside. Color Doppler flow
imaging mostly shows no blood flow signal inside. Splenic
lymphoma (13) is the most common malignant tumor in the
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Figure 1. Ultrasonographic findings. (A) Ultrasonography detected a heterogeneous echo mass in the residual spleen under the left diaphragm with thick
hypoechoic peripheral wall. (B) Color Doppler ultrasonography demonstrated a blood flow signal. (C) An ultrasonic median longitudinal abdominal scan
found that the mass was close to the left lateral lobe of the liver. (D) An ultrasonic xiphoid downward oblique scan found that the mass was anterior to the

abdominal aorta. LL, left lateral lobe of the liver; AO, abdominal aorta.

Figure 2. Abdominal CT plain and enhanced scan. (A) A CT plain scan detected an irregular soft-tissue mass (arrow) in the residual spleen, irregular thick-
ening of the wall and a low-density effusion shadow. (B) After contrast agent injection, slight uneven enhancement was found in the peripheral solid thick wall
and no enhancement in the inner area during the arterial phase. (C) The mass exhibited mild low enhancement in the peripheral solid thick wall during the

delayed phase, and no obvious regression was found. CT, computed tomography.

spleen. Ultrasonic manifestations consist of homogeneous
enlargement of the spleen, a smooth capsule, multiple
hypoechoic nodules and a few internal ethmoid reticular or
solitary heterogeneous echo nodules. Splenic metastatic SCC
should also be differentiated from splenic abscesses (14,15).
Patients with splenic metastatic SCC usually have a normal
body temperature. In addition, the lesions of splenic meta-
static SCC are usually a regular shape, have clear boundaries
and a hard texture, which is not easily deformed under the

pressure of the probe in imaging. These patients often have
history of primary SCC in other areas and no risk factors,
and anti-inflammatory treatment is ineffective. Furthermore,
the tumor marker SCCA is often elevated. By contrast,
patients with splenic abscesses usually have elevated body
temperature and white blood cell count. The lesions of splenic
abscesses mostly have unclear boundaries with a soft texture,
which is easy to deform under the pressure of the probe in
imaging. These patients often have risk factors for abscesses,
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Figure 3. Representative CT scans showing a lack of metastasis. CT scan of (A) the lungs, (B) the liver, (C) the lymph nodes in the upper abdomen, (D) the head
of the pancreas, (E) the body of the pancreas and (F) the brain. CT, computed tomography.

such as diabetes. In these patients, anti-inflammatory treat-
ment is effective, no primary SCC in other areas can be
found and the tumor marker SCCA is often normal. Notably,
pathological biopsy is the gold standard for differential diag-
nosis. Tumor cells will be detected in splenic metastatic SCC
lesions, whereas they will not be detected in splenic abscess
lesions (Table II).

The metastasis of tumors comprises of a series of cascade
reactions that include tumor cells detaching from the primary
lesion, invading the extracellular matrix, invading nearby
blood vessels and lymphatic vessels, entering the circulatory
system, and adhering and interacting with platelets and target
endothelial cells to penetrate the vascular system and form

new clones at the target site, effectively evading immune
clearance in the body (16,17). To date, stem cell-like cells,
also known as tumor stem cells, have been isolated from a
small number of solid tumors. Although these cells are few in
number, they have high tumorigenicity and may be the root
cause of tumor occurrence, development and metastasis. The
risk factors for tumor metastasis include high malignancy,
delayed treatment, poor physical condition, genetic factors
(such as gene mutations) and tumor microenvironment
factors (such as immune escape, angiogenesis and extracel-
lular matrix degradation) (18,19). There are several methods
of tumor metastasis, including direct infiltration, hematog-
enous metastasis, lymphatic metastasis and implantation
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Table II. Differentiation of splenic metastatic SCC from splenic abscess.

Factor

Splenic metastatic SCC

Splenic abscess

Body temperature
Morphology of lesions
Imaging characteristics

Mostly normal

Regular shape, clear boundaries
Hard texture, not easily deformed

Mostly elevated
Unclear boundaries, rupture to the outside
Soft texture, easy to deform under

compression
Presence of risk factors for abscess None Mostly (for example, diabetes)
Blood WBC count Mostly normal Mostly elevated
Anti-inflammatory treatment Ineffective Effective
Primary SCC in other areas History of primary SCC Not applicable
Pathological biopsy Can detect tumor cells Tumor cells cannot be detected
Anti-inflammatory effect of antibiotics Ineffective Effective
Tumor marker SCCA Mostly elevated Mostly normal

SCC, squamous cell carcinoma; WBC, white blood cell; SCCA, SCC antigen.

Figure 4. Ultrasound-guided percutaneous biopsy and the pathological results. (A) Ultrasound-guided percutaneous biopsy of the mass was performed on the
solid thick wall (arrow indicates the puncture biopsy needle). (B) The pathological result showed that the splenic puncture tissue was poorly differentiated
squamous cell carcinoma metastasis (hematoxylin and eosin; magnification, x50).

metastasis (20). Splenic resistance to metastatic seeding and
the rarity of splenic metastases are probably due to its high
density of immune system cells, and high concentration of
angiogenesis inhibition factors, such as tissue inhibitor of
matrix metalloproteinases and P53 (21). Kinoshita er al (22)
reported that constant splenic sinus blood flow decreased the
adhesion of cancer cells to the spleen, and that the presence of
a humoral substance in the spleen destroyed cancer cells and
inhibited the splenic metastasis. Lee et al (23) reported that
most splenic metastases appeared within the parenchyma,
reflecting probable hematogenous spread. In cases with SCC
metastasis to the spleen from the lung, a preferentially higher
blood flow to the spleen via the left lung, in comparison
to that of the right lung, may explain the increased rate of
splenic metastasis from left-sided lung cancer (8). In this
case, the cancer cells are most likely to invade the blood
vessel wall and enter the bloodstream, spreading through
the circulatory system vessels, such as the gastric artery and
portal vein system, to reach the splenic tissues. The spleen is

similar to the liver, lungs and bones in that it has an abundant
blood supply and immune cells in the microenvironment.
The clinical manifestations of splenic metastatic SCC
are often atypical, with abdominal discomfort being the
most common symptom (24-27). In the present case, upon
examination, the patient presented with abdominal discom-
fort and a low-grade fever, while the other vital signs were
stable. The patient was also found to have a large abdominal
mass. Initial treatment included anti-inflammatory therapy
and other symptomatic treatments. However, there was no
improvement in the patient's condition. Patients with splenic
abscesses are often observed to have concurrent diabetes,
and anti-inflammatory therapy is effective (27-32). However,
in the current case, the patient presented with normal blood
glucose levels and no other high-risk factors for splenic
abscess development. Although standardized anti-inflamma-
tory therapy was administered, the dyspnea did not markedly
improve. As a result, the patient was initially diagnosed
with metastatic SCC to the spleen. The patient underwent a
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pathological biopsy for diagnosis, which is the gold standard
for this disease.

Splenic metastatic SCC, non-Hodgkin's lymphoma,
abscess and other lesions can all lead to splenic masses (8,33).
CT and US are commonly used for the diagnosis of splenic
metastatic SCC (31). The main manifestations of CT and US
are a regular shape, clear boundaries, a hard texture and a
mass that is not easily deformed under probe compression.
US can intuitively show the metastasis of SCC, the spleen,
the diaphragm and other organs of the left upper abdomen,
and the relationship among them. Metastasis of splenic SCC
has relatively characteristic manifestations in US and color
Doppler flow imaging, including a regular shape, smooth
boundary, internal ischemia and necrosis, fine and dense
light spots floating in the necrotic cavity, a thick capsule
wall, an irregular inner wall and a few blood flow signals on
color Doppler flow imaging. These characteristics make it
easy to distinguish SCC metastasis from other splenic space
occupying lesions.

SCCA is a glycoprotein that was first identified in
cervical SCC tissue; it is a highly specific tumor marker
that exists in the cytoplasm of SCC cells such as the uterus,
cervix, esophagus, lungs, and head and neck, but exhibits
low sensitivity (34-37). SCCA is involved in both epithelial
differentiation in normal squamous epithelial cells and the
growth of SCC cells (37). The serum concentration of SCCA
in normal subjects is <2 ng/ml. The detection of SCCA serum
concentration level has high specificity for the diagnosis of
SCC and can be used as an auxiliary diagnostic indicator
and prognostic monitoring indicator of SCC, such as oral and
cervical SCC, for efficacy, recurrence and metastasis (38,39).
The patient in the present case exhibited increased SCCA at
the current admission, while it was normal when the radical
gastrectomy for gastric SCC was completed. After the
subtotal splenectomy, the patient had SCC metastasis to the
residual spleen, and the cancer cells in the splenic mass grew
rapidly and released SCCA into the serum, which elevated
the serum SCCA level.

Metastatic SCC in the spleen is rare, and few cases have
been reported (7,40,40-42). In the present study, the patient's
overall condition was relatively poor, with anemia, fever and
fatigue for a period of time. In addition, the spleen is an organ
adjacent to the stomach, which may have helped the quick and
easy metastasis of the SCC cells. Lastly, the spleen is an organ
with an abundant blood supply, which may have helped the
SCC cells to survive and grow (43).

Cases with metastases to the spleen from other organs
should undergo individualized therapy. A splenectomy can
be performed for those individuals with controlled local
recurrence that is associated with enlargement of the splenic
mass despite chemotherapy, as suggested in the present case,
or for those with a mass large enough that a risk of rupture
exists (44). Only one previous case (7) reported intra-abdom-
inal hemorrhaging and was diagnosed with a splenic rupture.
Coil embolization to the splenic artery was performed and
adjuvant chemotherapy was administered after the surgery.
The other reported cases were mainly administered chemo-
therapy (45-47). Diagnosis of metastases to the spleen from
other organs can be achieved via a splenectomy or using
less invasive methods such as fine-needle aspiration or

transcutaneous biopsy, as in the present case, with a low
complication rate (<2%) and a high rate of success (37,39).
Pathological confirmation of the lesions is achieved through
histological analysis (46,47).

In conclusion, metastasis of residual splenic SCC is
clinically rare and easily confused with a splenic abscess.
The final diagnosis requires histopathological confir-
mation. The present case report highlights the role of
interventional radiology in managing splenic occupations.
Ultrasonography has positive advantages in the localiza-
tion and qualitative judgment of splenic space-occupying
lesions. Specific manifestations of US can be used to
distinguish splenic SCC metastasis from other diseases.
In addition, in splenic space-occupying diseases, espe-
cially those with increased SCCA levels, the possibility of
SCC metastasis should be considered, which has clinical
relevance to the diagnosis, treatment and prognosis of the
patients. The clinical diagnosis and treatment process in the
present case highlighted the need for doctors to consider
the possibility of metastatic splenic SCC in patients diag-
nosed with splenic abscess when anti-inflammatory therapy
is ineffective, and when there are no causative factors
for the splenic abscess, such as diabetes or a high blood
glucose level.
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