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Abstract

English literature to date.

experience in the management of splenic metastasis.

resonance imaging.

Introduction: [solated splenic metastasis emanating from colorectal cancer is an extremely rare finding, which usually indio@
widely disseminated and multiple metastatic cancer. There have only been 39 cases of isolated splenic metastasis reported in the

Patient concerns: An 84-year-old female patient presented to our department with dark-red bloody stool that had persisted
for 1 month and with an increased serum carcinoembryonic antigen (CEA) level.

Diagnoses: A colonoscopy showed a rectal mass located 3 cm from the anal margin, which was 45 mm in diameter. The patient
was diagnosed with rectal cancer with splenic metastases by abdomen computed tomography.

Interventions: The patient underwent a radical resection of rectal cancer and splenectomy, and the postoperative histopathology
confirmed that the splenic lesions were derived from the adenocarcinoma of the rectum.

Outcomes: After surgical treatment, the patient recovered well and was recommended for further chemotherapy.
Conclusions: In addition to revealing a rare case, we also performed a literature review, including a brief discussion about the

atypical isolated splenic metastasis from colorectal cancer. Our findings enrich the database of this rare clinical entity and provide

Abbreviations: CEA = serum carcinoembryonic antigen, CRC = colorectal cancer, CT = computer tomography, MRI = magnetic

Keywords: case report, colorectal cancer, isolated splenic metastasis, splenectomy, synchronous

1. Introduction

Colorectal cancer (CRC) is the third most common cancer world-
wide and the fourth leading cause of death.!? In particular, CRC-
related mortality in elderly patients is very high, even after radical
surgical resection and new chemotherapy treatments.”! During
clinical examination and diagnosis, most patients with CRC pres-
ent tumor metastasis to regional lymph nodes, liver, lung, bone, and
brain.?*l However, both the primary and metastatic tumors of the
spleen are exceedingly rare because the spleen consists of a mass of
lymphoid tissue.*! More specifically, the rarity of splenic metastasis
can be explained by the special anatomical structure and immu-
nological features of the spleen.”! Splenic metastasis has been dis-
covered from multiple primary tumors, such as liver cancer, breast
cancer, lung cancer, ovarian cancer, and melanoma./*” In this con-
text, isolated splenic metastasis derived from colorectal carcinoma
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is even rarer and only a few cases have been documented in the
literature.® Based on the formation time of metastasis, splenic
metastasis can be divided into synchronous and metachronous
metastasis. Synchronous metastasis means that the splenic lesion
is discovered by imaging studies together with the primary tumor.
Differently, the diagnosis of metachronous metastasis is usually
made during the follow-up of patients in the postsurgical period.
Most patients with splenic metastasis are asymptomatic, and
only a few cases have presented with spontaneous rupture of the
spleen and splenic abscess.”! For example, 1 patient presented with
abdominal pain, hyperpyrexia (40°C), shaking, and chills. Further
clinical examination discovered synchronous isolated splenic
metastasis and a concomitant splenic abscess.!'” In the present
study, we reported a case of synchronous splenic metastasis in an
84-year-old female patient, which was derived from a moderately
differentiated adenocarcinoma of the rectum.
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2. Case report

An 84-year-old female patient came to our department with
dark-red bloody stool that has persisted for 1 month. The
patient also reported abdominal pain and abdominal distension.
She had no symptoms of vomiting, diarrhea, fever, or weight
loss, and there was no splenomegaly and hypersplenism. Her
blood pressure was 125/60mm Hg and the pulse rate was 56/
min, and other physical examinations were normal. She denied
any history of cancer, hypertension, and diabetes. She had a
surgery history of cholecystectomy 2 years ago in our hospital.
This study was approved by the ethics committee of the Second
Hospital of Jilin university.

The preoperative laboratory examinations demonstrated total
white blood cell count of 2.7 x 10°/L (normal: (3.5-9.5) x 10°/L)
and total protein of 58.1g/L (normal: 65-85g/L). The serum
levels of alpha-fetoprotein and carbohydrate antigen 19-9
(CA19-9) were within normal limits, except for carcinoembry-
onicantigen (CEA), which was 57.57 ng/mL (normal 0-3 ng/mL).
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A colonoscopy showed a rectal mass located 3 cm from the anal
margin, which was 45 mm in diameter, with surface depression,
erosion, and a propensity for bleeding. The tumor prevented
endoscope insertion for further examination of the intestines.
The histopathological results revealed that the tumor was
a moderately differentiated adenocarcinoma. The abdomen
enhanced computed tomography revealed wall thickening of the
upper rectum (Fig. 1C) and multiple low-density shadows in the
spleen (Fig. 1B), among which the largest diameter was 39.2 mm
(Fig. 1A). The radiologist suspected a rectal tumor with splenic
metastasis. Magnetic resonance imaging (MRI) showed irreg-
ular wall thickening of the middle and upper rectum, and the
rectal lesion was about 59 mm from the anal margin. The clini-
cal stage assessed by MRI before surgery was ¢cT3N1 (Fig. 1D,
E,and F).

Subsequently, the patient underwent a radical resection for
rectal cancer and splenectomy after a series of preoperative
examinations. Intraoperatively, we did not find any metasta-
sis and dissemination to other organs. Therefore, a subtotal

Figure 1. Imaging examinations of the spleen and the rectum. (A and B) Abdomen enhanced CT showing multiple low-density shadows in the spleen (red
arrow), the largest diameter of which is 39.2mm (blue lines). (C) Abdomen CT showing wall thickening of the upper rectum (red arrow). (D) MRI (T2W-TSE-HR)
showing that the cumulative length of the tumor was about 57 mm, the lower margin of the tumor was higher than the rectal ring, and the distance from the
anorectal ring was about 20mm (red arrow). (E) MRI (TSE-axial) showing irregular wall thickening of the middle and upper rectum, and the rectal lesion is about
59mm from the anal margin (red arrow). (F) MRI (T2W-SPAIR-tra) showing a slightly high signal of the rectal lesion (red arrow). CT = computed tomography,

MRI = magnetic resonance imaging.
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proctectomy with side-to-side sigmoid colon-rectum anastomo-
sis was performed. The postoperative histopathological results
confirmed that the splenic lesions were consistent with adeno-
carcinoma of the rectum (Fig. 2), which supported the diagnosis
of isolated splenic metastasis.

Intraoperatively, seventeen lymph nodes were removed, and
postoperative pathology examination did not detect lymph
node metastasis. The pathological stage was pT3NOM1 (stage
IV). By the 15th postoperative day, the CEA level dropped to
10.13 pg/L, and the patient was finally discharged. The patient
was recommended for further chemotherapy and postoperative
recovery after surgery was uneventful.

3. Discussion

Tumor metastasis is a complex process, which can be influenced
by multiple factors, such as anatomical structures, mechanical
factors, immunological tissue microenvironment, and intrin-
sic characteristics of tumor cells.""! Compared with the liver,
lung, and kidney, metastatic tumors of the spleen are difficult to
implant, which might be caused by its specific anatomical factors
and immune surveillance functions. Especially for rectal cancer, it
is difficult to form a splenic metastasis by blood vessel invasion.
On the one hand, the venous blood flow above the dentate line
can directly flow into the splenic vein through the inferior mesen-
teric artery and then enter the portal vein system. Thus, the blood
flow is from the spleen to the liver, and the retrograde venous
blood from the portal vein system to the spleen is very rare, mak-
ing it difficult for tumor cells to reach the spleen. On the other
hand, the venous blood flow below the dentate line can flow into
the inferior vena cava through the internal iliac vein and internal
pudendal vein. Thus, it is almost impossible to directly enter the
vasculature of the spleen. In addition, the acute angulations of the
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spleen artery and the rhythmic contraction of the splenic capsule
significantly limit the ability of the tumor embolus to implant in
the spleen.!” Besides, the reticuloendothelial system of the spleen
is capable of inhibiting tumor cell proliferation. Furthermore, the
lack of afferent lymphatics also limits lymphogenic metastases.
More interestingly, some researchers proposed that splenic cells
possess a phagocytic capability and can produce multiple anti-
tumor substances, which can effectively inhibit the progression
of tumors.""¥! Significantly, 1 study also proposed that although
disseminated cancer cells can easily reside in splenic parenchyma,
the special microenvironment of the spleen may suppress the
growth and progression of these cells.¥) Consequently, the splenic
micrometastatic foci cannot be detected through traditional
clinical methods, resulting in the clinically detectable isolated
metastases of the spleen being reported as 4.4% for colon cancer
and 1.6% for rectum cancer.' In comparison, the incidence of
splenic micrometastases at autopsy is approximately 7.1%.!

Splenic metastasis has to be distinguished from the primary
splenic lesion, such as malignant lymphoma, vascular tumors,
infections disease, septic emboli, and granulomatous diseases.™
Recently, with the development of medical imaging techniques,
such as positron emission tomography (PET)-CT and PET-MRI,
it has become easier to detect splenic metastases, thereby increas-
ing their apparent incidence. Consequently, it is important to trace
the patient’s disease history, in which a history of malignancy
increases the possibility of splenic metastasis."®! Interestingly, 1
study reported a patient with rectosigmoid adenocarcinoma with
splenic lesions; however, the postoperative pathological diagnosis
revealed a primary splenic malignant lymphoma.l'” Therefore,
histopathology remains the gold standard for diagnosis.

In this study, we analyzed 39 previously published cases
(22 males, 17 females; age range, 33 to 84 years; mean,
64 years) of isolated splenic metastasis derived from CRC
(Table 1).15810,14.18-3234-461 - Among  them, 35 cases were

Figure 2. Histological findings of (A) the primary rectal cancer and (B) splenic metastasis. (A) Moderately differentiated adenocarcinoma (HE, x50); CDX2 posi-
tively expressed (CDX2, x50); P53 gene mutation positive (P53, x50). (B) Splenic tumor showing glandular pattern consistent with metastasis from rectal cancer
(HE, x50); CDX2 positively expressed (CDX2, x50); SATB2 positively stained (SATB2, x50). HE = hematoxylin and eosin, SATB2 = AT-rich sequence-binding

protein 2.
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metachronous metastasis and only 4 cases were synchronous
metastasis. Interestingly, in terms of splenic lesions, there were
only 4 cases of multiple metachronous splenic metastases, and
most cases®¥ were solitary. Here, we described the first case
of a synchronic splenic metastasis from a malignant tumor of
the rectum.

Among these cases, based on their primary tumor sites, we
observed that the most common lesion was in the sigmoid
colon (12 cases), accounting for 30.8%. In comparison, the 2
most uncommon sites were the transverse colon in 1 case and
the hepatic flexure in 2 cases. Others included 6 cases in the
cecum, 4 cases in the ascending colon, 3 cases in the splenic
curvature, 6 cases in the descending colon, and 3 cases in the
rectum. In particular, 2 patients presented with multiple pri-
mary cancers. For the 1 patient, the primary tumors were found
in the descending colon and sigmoid colon together, and the
tumors of the other patient were located in the sigmoid colon
and rectum. Based on these findings, we deduced that the pri-
mary tumors of splenic metastasis are most commonly found
in the left hemicolon in 24 cases, accounting for 61.5%, which
might reflect the fact that these tumor cells can enter count-
er-currently into the splenic vein via the inferior mesenteric
vein. In terms of primary tumor stage (1 case with stage I, 7
cases with stage II, 23 cases with stage III, 3 cases with stage IV,
and 5 cases in which the stage was not mentioned), we discov-
ered that most isolated splenic metastasis is derived from the
median or advanced CRC.

Among reported cases, 29 of the 39 patients presented with
an elevated CEA level. In accordance with the above results, the
CEA level reached a maximum of 57.57ng/mL in our case. In
terms of cases of metachronous splenic metastasis cases, the dis-
ease-free interval ranged from 3 to 144 months (average, 31.7
months). In addition, for most of the patients, the isolated splenic
metastases were found during postoperative follow-up by radio-
logical examinations, such as abdomen computed tomography,
MRI, ultrasound, fine-needle aspiration, and even fluorodeoxy-
glucose-PET. According to the literature, only 1 patient did not
undergo curative splenectomy. For most patients, splenectomy
and chemotherapy were the 2 main optimal treatment strategies.

In our case, both the primary rectal cancer and metastasis
splenic lesions showed caudal type homeobox 2 (CDX2) expres-
sion (Fig. 2). CDX2, a homeobox protein, is believed to be an
important factor in maintaining the intestinal phenotype and reg-
ulating colorectal tumor metastasis.*”! Importantly, we observed
that splenic lesions express special AT-rich sequence-binding
protein 2 (Fig. 2), which is used as a diagnostic marker of col-
orectal origin cancer.! One study found that >93% of colorec-
tal origin tumors showed AT-rich sequence-binding protein 2
positive staining, which was consistent with our results.'*’!

4. Conclusion

We reported a case of the rare occurrence of isolated synchro-
nous multiple splenic metastases from rectal cancer. Our find-
ings enrich the database of this rare clinical entity and provide
experience in the management of splenic metastasis. To the best
of our knowledge, splenic metastasis of colorectal carcinoma
is very uncommon. With improvements in examining tech-
niques, increasing numbers of patients with isolated splenic
metastasis might be found. Over the long term, it is essential
to follow-up patients with CRC postoperatively, which could
effectively improve the management and prolong the survival
of these patients with isolated splenic metastases. The common
therapeutics options include splenectomy, chemotherapy, tar-
geted therapy, and radiotherapy. However, to date, only a small
number of cases have been reported and long-term follow-up is
absent. Therefore, standardized clinical treatment strategies for
splenic metastasis have not been established. In future studies,
more attention should be paid to this rare entity.

www.md-journal.com
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