
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2020 August 6; 8(15): 3136-3376

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I August 6, 2020 Volume 8 Issue 15

World Journal of 

Clinical CasesW J C C
Contents Semimonthly Volume 8 Number 15 August 6, 2020

OPINION REVIEW

Impacts and challenges of United States medical students during the COVID-19 pandemic3136

Rolak S, Keefe AM, Davidson EL, Aryal P, Parajuli S

Recent advances in the management of gastrointestinal stromal tumor3142

Ahmed M

Medical research during the COVID-19 pandemic3156

AlNaamani K, AlSinani S, Barkun AN

REVIEW

Progress of intravoxel incoherent motion diffusion-weighted imaging in liver diseases3164

Tao YY, Zhou Y, Wang R, Gong XQ, Zheng J, Yang C, Yang L, Zhang XM

MINIREVIEWS

Typical and atypical COVID-19 computed tomography findings3177

Caruso D, Polidori T, Guido G, Nicolai M, Bracci B, Cremona A, Zerunian M, Polici M, Pucciarelli F, Rucci C, Dominicis 
CD, Girolamo MD, Argento G, Sergi D, Laghi A

Review of possible psychological impacts of COVID-19 on frontline medical staff and reduction strategies3188

Fu XW, Wu LN, Shan L

ORIGINAL ARTICLE

Clinical and Translational Research

Overexpression of AMPD2 indicates poor prognosis in colorectal cancer patients via the Notch3 signaling 
pathway

3197

Gao QZ, Qin Y, Wang WJ, Fei BJ, Han WF, Jin JQ, Gao X

Case Control Study

Effect of motivational interviewing on postoperative weight control in patients with obstructive sleep 
apnea-hypopnea syndrome

3209

Sun XH, Xue PS, Qi XX, Fan L

Retrospective Study

Thalidomide for refractory gastrointestinal bleeding from vascular malformations in patients with 
significant comorbidities

3218

Bayudan AM, Chen CH



WJCC https://www.wjgnet.com II August 6, 2020 Volume 8 Issue 15

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 15 August 6, 2020

Colorectal adenocarcinoma patients with M1a diseases gain more clinical benefits from palliative primary 
tumor resection than those with M1b diseases: A propensity score matching analysis

3230

Li CL, Tang DR, Ji J, Zang B, Chen C, Zhao JQ

Surgical outcomes of bladder augmentation: A comparison of three different augmentation procedures3240

Sun XG, Wang RY, Xu JL, Li DG, Chen WX, Li JL, Wang J, Li AW

Clinical Trials Study

Comparison of measurements of anterior chamber angle via anterior segment optical coherence 
tomography and ultrasound biomicroscopy

3249

Yu ZY, Huang T, Lu L, Qu B

Observational Study

Dydrogesterone treatment for menstrual-cycle regularization in abnormal uterine bleeding – ovulation 
dysfunction patients

3259

Wang L, Guan HY, Xia HX, Chen XY, Zhang W

CASE REPORT

Multi-organ IgG4-related disease continues to mislead clinicians: A case report and literature review3267

Strainiene S, Sarlauskas L, Savlan I, Liakina V, Stundiene I, Valantinas J

Campylobacter jejuni enterocolitis presenting with testicular pain: A case report3280

Sanagawa M, Kenzaka T, Kato S, Yamaoka I, Fujimoto S

Natural killer/T-cell lymphoma with intracranial infiltration and Epstein-Barr virus infection: A case 
report

3284

Li N, Wang YZ, Zhang Y, Zhang WL, Zhou Y, Huang DS

Successful management of tubular colonic duplication using a laparoscopic approach: A case report and 
review of the literature

3291

Li GB, Han JG, Wang ZJ, Zhai ZW, Tao Y

Hypothyroidism with elevated pancreatic amylase and lipase without clinical symptoms: A case report3299

Xu YW, Li R, Xu SC

Two mechanically ventilated cases of COVID-19 successfully managed with a sequential ventilation 
weaning protocol: Two case reports

3305

Peng M, Ren D, Liu YF, Meng X, Wu M, Chen RL, Yu BJ, Tao LC, Chen L, Lai ZQ

Adult duodenal intussusception with horizontal adenoma: A rare case report3314

Wang KP, Jiang H, Kong C, Wang LZ, Wang GY, Mo JG, Jin C

Isolated metachronous splenic multiple metastases after colon cancer surgery: A case report and literature 
review

3320

Hu L, Zhu JY, Fang L, Yu XC, Yan ZL



WJCC https://www.wjgnet.com III August 6, 2020 Volume 8 Issue 15

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 15 August 6, 2020

Imaging of hemorrhagic primary central nervous system lymphoma: A case report3329

Wu YW, Zheng J, Liu LL, Cai JH, Yuan H, Ye J

Coexistence of ovarian serous papillary cystadenofibroma and type A insulin resistance syndrome in a 14-
year-old girl: A case report

3334

Yan FF, Huang BK, Chen YL, Zhuang YZ, You XY, Liu CQ, Li XJ

Acute suppurative oesophagitis with fever and cough: A case report3341

Men CJ, Singh SK, Zhang GL, Wang Y, Liu CW

Computed tomography, magnetic resonance imaging, and F-deoxyglucose positron emission computed 
tomography/computed tomography findings of alveolar soft part sarcoma with calcification in the thigh: 
A case report

3349

Wu ZJ, Bian TT, Zhan XH, Dong C, Wang YL, Xu WJ

COVID-19 with asthma: A case report3355

Liu AL, Xu N, Li AJ

Total laparoscopic segmental gastrectomy for gastrointestinal stromal tumors: A case report3365

Ren YX, He M, Ye PC, Wei SJ

Facial and bilateral lower extremity edema due to drug-drug interactions in a patient with hepatitis C 
virus infection and benign prostate hypertrophy: A case report

3372

Li YP, Yang Y, Wang MQ, Zhang X, Wang WJ, Li M, Wu FP, Dang SS



WJCC https://www.wjgnet.com IX August 6, 2020 Volume 8 Issue 15

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 15 August 6, 2020

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Dr. Romano is Professor of Medicine-Gastroenterology at 
the University of Campania “Luigi Vanvitelli” in Naples, Italy. Dr. Romano received his MD degree cum Laude at 
the University Federico II in Naples, Italy in 1980 and, after 4 year of Post-Graduate course, he became Specialist in 
Gastroenterology and Gastrointestinal Endoscopy. Dr. Romano’s research interest was on the cross-talk between H. 
pylori and gastric epithelial cells, and presently is mainly focused on H. pylori eradication therapy and on the role 
of nutraceuticals in gastrointestinal diseases. Dr. Romano is presently the Chief of the Endoscopy and Chronic 
Inflammatory Gastrointestinal Disorders Unit, and Teacher at the University of Campania “Luigi Vanvitelli” in 
Naples, Italy. 

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, PubMed, and PubMed Central. The 2020 Edition of Journal Citation Reports® cites the 
2019 impact factor (IF) for WJCC as 1.013; IF without journal self cites: 0.991; Ranking: 120 among 165 journals in 
medicine, general and internal; and Quartile category: Q3. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Electronic Editor: Yan-Xia Xing; Production Department Director: Yun-Xiaojian Wu; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Semimonthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

August 6, 2020 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2020 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2020 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 3320 August 6, 2020 Volume 8 Issue 15

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2020 August 6; 8(15): 3320-3328

DOI: 10.12998/wjcc.v8.i15.3320 ISSN 2307-8960 (online)

CASE REPORT

Isolated metachronous splenic multiple metastases after colon 
cancer surgery: A case report and literature review

Li Hu, Ji-Yun Zhu, Lei Fang, Xiu-Chong Yu, Zhi-Long Yan

ORCID number: Li Hu 0000-0001-
9752-334X; Ji-Yun Zhu 0000-0002-
7877-1193; Lei Fang 0000-0003-0020-
8322; Xiu-Chong Yu 0000-0003-
2691-7899; Zhi-Long Yan 0000-0001-
5898-3650.

Author contributions: Hu L and 
Yan ZL designed the manuscript 
and performed the surgery; Zhu JY 
reviewed the literature and 
contributed to drafting the 
manuscript; Fang L performed the 
radiology analyses; Yu XC 
performed the pathology analyses; 
Hu L wrote the manuscript; all 
authors have read and approved 
the final manuscript.

Informed consent statement: 
Informed written consent was 
obtained from the patient for 
publication of this report and any 
accompanying images.

Conflict-of-interest statement: The 
authors declare that they have no 
conflict of interest.

CARE Checklist (2016) statement: 
The authors have read the CARE 
Checklist (2016), and the 
manuscript was prepared and 
revised according to the CARE 
Checklist (2016).

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 
fully peer-reviewed by external 

Li Hu, Ji-Yun Zhu, Lei Fang, Xiu-Chong Yu, Zhi-Long Yan, Department of Gastrointestinal 
Surgery, Ningbo First Hospital, Ningbo 315000, Zhejiang Province, China

Corresponding author: Zhi-Long Yan, MD, Chief Doctor, Department of Gastrointestinal 
Surgery, Ningbo First Hospital, No. 59 Liuting Road, Ningbo 315000, Zhejiang Province, 
China. yanzhilong@nbu.edu.cn

Abstract
BACKGROUND 
Isolated splenic metastasis is a rare clinical entity. Multiple metastases in the 
spleen after radical colon resection in a patient who subsequently underwent a 
second local resection for isolated metachronous splenic metastasis are 
exceedingly rare.

CASE SUMMARY 
We report a colon cancer patient who underwent laparoscopic radical colon 
resection 14 mo previously, and subsequently underwent a second local resection 
due to local recurrence detected by elevated serum carcinoembryonic antigen 
(CEA) and positron emission tomography (PET). However, multiple metastases in 
the spleen were found 7 mo later by elevated serum CEA and PET-magnetic 
resonance imaging. Then the patient underwent total laparoscopic splenectomy. 
Local tumor recurrence and splenic metastasis from colorectal cancer (CRC) were 
found by postoperative pathology. Genetic analysis of these recurrent and 
metastatic tissues showed KRAS exon2, APC exon16 and TP53 exon6 missense 
mutations, but no mutations of NRAS, KRAF, EGFR, ERBB2, MET, MLH1, MSH2 
and MSH6 were detected. Chemotherapy and target therapy were administered 
after multiple disciplinary team (MDT) consultation, and no tumor recurrence has 
been observed to date. We also reviewed the literature by conducting a search of 
the PubMed database using the following key words: CRC, splenic metastasis, 
isolated, and review. We identified 34 relevant papers, which included 28 cases of 
metachronous metastasis and 6 cases of simultaneous metastasis.

CONCLUSION 
Close monitoring of serum CEA levels is crucial for the detection of isolated 
splenic metastases after colon surgery. In terms of overall survival and 
progression-free survival, MDT plays an important role in the entire process of 
disease management.
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Core tip: Isolated splenic metastasis is a rare clinical entity. We report a case of 48-year-
old woman with isolated splenic metastasis 21 mo after radical colon adenocarcinoma 
resection. Close monitoring of serum carcinoembryonic antigen levels is crucial after 
colon adenocarcinoma surgery. Splenectomy seems to be the preferred treatment and 
multiple disciplinary team plays an important role in the entire process of disease 
management.

Citation: Hu L, Zhu JY, Fang L, Yu XC, Yan ZL. Isolated metachronous splenic multiple 
metastases after colon cancer surgery: A case report and literature review. World J Clin Cases 
2020; 8(15): 3320-3328
URL: https://www.wjgnet.com/2307-8960/full/v8/i15/3320.htm
DOI: https://dx.doi.org/10.12998/wjcc.v8.i15.3320

INTRODUCTION
Splenic metastases in patients with malignant tumors generally indicate multiple 
metastases[1,2]. Isolated splenic metastasis after radical colon adenocarcinoma resection 
is a rare clinical entity[3]. The mechanism of their rarity is unknown and many theories 
have focused on anatomical and histological aspects. We report a case of isolated 
splenic metastasis 21 mo after radical colon adenocarcinoma resection, which was 
successfully treated by totally laparoscopic splenectomy. We discuss the clinical and 
pathological aspects of the case, and consider the diagnostic and therapeutic options 
based on our observation of the case. We also reviewed the literature and identified 34 
relevant papers, including 28 cases of metachronous metastasis and 6 cases of 
simultaneous metastasis.

CASE PRESENTATION
Chief complaints
A 48-year-old female patient was admitted to our hospital with elevated serum 
carcinoembryonic antigen (CEA). The patient had no symptoms of abdominal pain, 
diarrhea or bloody stools.

History of present illness
The patient underwent laparoscopic radical colon resection 14 mo previously and 
subsequently underwent a second local resection due to local recurrence detected by 
elevated serum CEA and positron emission tomography (PET). However, multiple 
metastases in the spleen were found 7 mo later by elevated serum CEA and PET-
magnetic resonance imaging. The patient then underwent a totally laparoscopic 
splenectomy. Local tumor recurrence and splenic metastasis from the colorectal cancer 
(CRC) were found by postoperative pathology.

History of past illness
The patient denied a history of hypertension, diabetes, and other relevant illnesses.

Family history
The patient did not have a family history of cancer.

Physical examination upon admission
Physical examination was normal.

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v8/i15/3320.htm
https://dx.doi.org/10.12998/wjcc.v8.i15.3320
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Laboratory examinations
Complete blood count, liver and renal function tests, and alpha fetoprotein, 
carbohydrate antigen 19-9 (CA19-9), cancer antigen 125 (CA125), and CA153 were 
within normal limits, except for CEA which was 12.41 ng/mL (normal range 0-5.0 
ng/mL), 51.49 ng/mL and 206.89 ng/mL, respectively.

Endoscopy
The first endoscopy revealed a sigmoid colon mass. The second and third endoscopies 
were normal.

Imaging examinations
A sigmoid colon mass was found by abdomen enhanced computed tomography (CT) 
(Figure 1A). Local recurrence in the descending colon was found by positron emission 
tomography (PET)-CT (Figure 1B) and lymph nodes showed no high metabolic 
shadow. Isolated splenic metastasis was found by PET-magnetic resonance imaging 
(MRI) (Figure 1C) and lymph nodes also showed no high metabolic shadow.

Interventions
The clinical stage assessed by enhanced CT before surgery was cT4aN0M0 and 
postoperative pathological stage was pT4aN2M0 after laparoscopic radical resection of 
sigmoid adenocarcinoma and one-stage anastomosis. The patient received 
chemotherapy (Xelox regimen, capecitabine 1000 mg/m2) for 3 wk with a total of 8 
treatment courses. However, the CEA level gradually increased 14 mo after surgery, 
and PET-CT showing a high metabolic shadow in the descending colon. Following 
MDT consultation, a second laparoscopic exploration was performed. The extent of 
local resection based on a laparoscopic exploration and no other recurrences were 
found. Local resection of the recurrence in the intestinal tract and one-stage 
anastomosis were carried out during surgery. The tumor edge is 5 cm away from the 
proximal and distal margin. Postoperative pathology confirmed a poorly 
differentiated colon adenocarcinoma (with extra-serosal and muscular is invasion).The 
circumferential, proximal, and distal margins were negative. Xelox chemotherapy was 
again administered for 3 wk per treatment course for almost 3 mo. At a subsequent 
examination, the CEA level had gradually increased over the 7-mo period after the 
second operation. After the second MDT consultation, laparoscopic exploration was 
performed, and no peritoneal metastases were observed and the spleen was removed 
via laparoscopy. The surgical specimen displayed multiple metastases (Figure 2). 
Chemotherapy with FOLFIRI (irinotecan 180 mg/m2 + 5-FU 400 mg/m2 d1, injection, 
+2400 mg/m2, injection, every 2 wk) and bevacizumab (5 mg/kg drop every 2 wk) was 
administered for 2 wk following the suggestions by a third MDT consultation.

Pathology
The first postoperative pathology indicated a poorly differentiated adenocarcinoma; 4 
of 15 perirectal lymph nodes harvested were positive; and circumferential, proximal, 
and distal margins were negative. The second postoperative pathology showed the 
same results. The last postoperative pathology indicated multiple metastatic 
moderately differentiated adenocarcinoma of the spleen, with tumor sizes ranging 
from 0.4 to 3.0 cm, and originating from CRC via hematoxylin and eosin staining and 
immunohistochemistry (Figure 3). Genetic analysis of local recurrence and splenic 
metastasis showed KRAS exon2, APC exon16, and TP53 exon6 missense mutations, 
while no mutations of NRAS, KRAF, EGFR, ERBB2, MET, MLH1, MSH2 and MSH6 
were detected.

FINAL DIAGNOSIS
The diagnosis of postoperative isolated metachronous splenic metastasis of CRC 
requires clear imaging, which can be obtained by CT examinations, and sometimes 
ultrasonography and PET are required. In our case, PET-CT was performed due to an 
elevated CEA level, which only revealed local colon cancer and not splenic metastasis 
(Figure 1B), and subsequent PET-MRI detected isolated splenic metastasis (Figure 1C). 
Pathological stage I was found in the primary focus in only 1 case (3.4%), stage II in 7 
cases (24.1%), stage III in 18 cases (62.1%), and the stage in 3 cases (10.4%) could not be 
determined. Higher pathological staging suggests the possibility of splenic metastasis. 
However, stage I CRC can also metastasize to the spleen. Pathological biopsy was 



Hu L et al. Isolated splenic metastases after colon cancer

WJCC https://www.wjgnet.com 3323 August 6, 2020 Volume 8 Issue 15

Figure 1  Imaging examinations of the colon. A: Initial contrast-enhanced computed tomography (CT) of abdomen showed slight enhancement of the wall of 
sigmoid colon and a mass (arrow); B: Positron emission tomography (PET)-CT showed a high metabolic shadow in the descending colon, suggesting metastasis, but 
no such shadow was seen in the spleen; C: PET-magnetic resonance imaging revealed a high metabolic shadow, suggesting metastasis.

needed for the final diagnosis of postoperative splenic metastasis of CRC, 2 cases were 
confirmed by fine needle biopsy, and the others by postoperative pathology.

TREATMENT
The treatment of postoperative isolated metachronous splenic metastasis of CRC 
includes surgery, chemotherapy combined with targeted therapy or radiotherapy. 
Surgery was performed in all cases, 2 cases underwent totally laparoscopic 
splenectomy (including our case), and the remaining cases underwent open total 
splenectomy. Laparoscopic resection of a splenic malignancy is controversial due to 
potential cancer cell implantation during laparoscopic surgery. Lopez Monclova et al[4] 
reported 6 cases of laparoscopic metastasis splenectomy, all of which had no 
postoperative complication sand the total survival time ranged from 2 mo to 11 
years[4,5]. In terms of abdominal organ malignancy, laparoscopic surgery does not 
result in higher surgical complications than traditional laparotomy[6]. Therefore, 
laparoscopic total splenectomy is safe, reproducible and results in a faster 
postoperative recovery than traditional surgery. Our patient underwent three 
surgeries, all conducted under laparoscopy, and no postoperative complications were 
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Figure 2  The surgical specimen displayed multiple metastases (A-C).

Figure 3  The postoperative pathology (100 ×). A: Postoperative pathology with hematoxylin and eosin staining indicated multiple metastatic moderately 
differentiated adenocarcinoma of the spleen; B and C: Immunochemistry, cytokeratin 20 (+++), and caudal type homeobox 2 (+++) suggested metastatic 
adenocarcinoma.

observed. Chemotherapy is considered a priority treatment for distant metastasis. 
However, only 4 patients received perioperative chemotherapy and 1 received 
targeted therapy after splenectomy of metastatic tumors, as shown in Table 1. It is 
possible to reach a state of No Evidence of Disease after excision of an isolated 
metastasis and most cases require continuous observation. The time to disease 
recurrence after splenectomy ranged from 3 to 84 mo (median time 18.0 mo) in these 
patients. Although few patients were treated with chemotherapy and targeted 
therapy, systemic chemotherapy still provides an essential contribution to the overall 
survival rate in the presence of distant metastasis. No relevant literature was identified 
on the use of radiotherapy in combination with chemotherapy. In our case, patient 
received chemotherapy combined with targeted therapy after splenectomy, following 
the suggestions of the MDT. The time without disease recurrence remains to be 
defined in this patient.

FOLLOW-UP AND OUTCOME
No sign of tumor recurrence or metastasis was observed 7 mo after totally 
laparoscopic splenectomy.

DISCUSSION
The most common metastatic organ of CRC is the liver, and it has been reported that 
almost 50% of patients diagnosed with CRC experienced simultaneous or 
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Table 1 Cases of isolated splenic metastasis after colorectal cancer surgery from PubMed

No. Age/sex Primary Stage Size in 
cm SO/M CEA in 

ng/mL Imaging Treatment 1st DFI 
in mo

2nd DFI 
in mo Ref.

1 78/F Rectum III 18 SO 64 CT S 48 84 [13]

2 72/M Sigmoid III 9 SO 106 LSS S 48 6 [14]

3 81/M Cecum III NA SO 7.5 LSS S 30 12 [15]

4 51/F Rectum II NA SO 13.5 CT S 51 14 [16]

5 72/F Descending II 3 SO 223 CT S 144 12 [17]

6 62/F Descending III 4 SO High CT S 42 12 [18]

7 74/M Sigmoid II 9.5 SO 23.4 CT S 24 24 [19]

8 52/M Ascending NA NA SO NA US and CT S 12 6 [20]

9 48/M Ascending NA NA SO NA US and CT S 24 3 [20]

10 33/F Sigmoid III 3.5 SO 9 CT and MRI S 3 12 [21]

11 65/M Ascending III 5 SO 14.9 CT S 36 18 [22]

12 60/F NA NA NA SO High CT S 108 5 [23]

13 51/M Sigmoid III 13 SO N CT S 72 6 [24]

14 62/M Sigmoid III 3 SO N US and CT S 24 23 [25]

15 55/F Sigmoid III 3 SO N PET-CT S 21 12 [26]

16 52/F Sigmoid II 13 SO 7.2 US and CT Cmt, S 108 22 [27]

17 76/M Descending III 6.5 SO High PET-CT S, Cmt 17 12 [28]

18 72/M Rectum III NA SO High CT S 18 NL [29]

19 69/F Sigmoid II 4 SO High CT S 24 60 [30]

20 52/F Descending III 4.5 SO High PET S 36 NL [31]

21 80/F Transverse III 8 SO 52 CT S, TT 9 6 [32]

22 73/M Hepatic flexure II 1.5 SO High CT, PET S 60 40 [33]

23 70/M Splenic flexure III 8 SO High CT, US S 24 12 [34]

24 59/M Ascending III 4 SO 37 CT S 15 24 [35]

25 58/M NA II 3.5 SO N CT S, Cmt 20 11 [36]

26 78/M Cecum III 7 SO 38.6 CT, PET Cmt, S 37 9 [37]

27 64/F Cecum I 4.9 SO 38 CT S 16 6 [2]

28 76/F Descending III 1.6 SO N PET S, Cmt 24 21 [6]

29 46/F Sigmoid III 0.4-3 M 206.8 PET-
CT/MRI

S, Cmt, TT 21 (14, 7) 7 Our 
case

1st DFI between treatment of the primary tumor and diagnosis of splenic metastasis; 2nd DFI after splenectomy. CEA: Carcinoembryonic antigen; SO/M: 
Solitary/multiple; DFI: Disease-free interval; US: Ultrasonography; LSS: Liver splenic scintigraphy; CT: Computed tomography; PET: Positron emission 
tomography; MRI: Magnetic resonance imaging; N: Normal; NA: Not available; NL: Not listed; S: Surgery; Cmt: Chemotherapy; TT: Target therapy.

heterogeneous liver metastases[3,7]. Splenic metastases in patients with malignant 
tumors generally indicate multiple metastases[1,2]. A splenic primary tumor or 
metastasis a rare disease, and the most common sources of splenic metastasis are 
melanoma (34%), breast cancer (12%), ovarian cancer (12%), CRC (10%), and lung 
cancer (9%)[8,9]. However, isolated splenic metastasis is even rarer. Berge et al[1] found 
that the splenic metastases accounted for 4.4% in 7165 cadaver reports, of which 1.6% 
were from colon cancer, and isolated splenic metastases in colon cancer was not 
mentioned in their paper[1,10]. Another global study showed that up to 2012, less than 
100 cases of isolated splenic metastases from colon cancer had been recorded[11].

Splenic metastases are clinically infrequent; thus, the mechanism of their formation 
is unknown and many theories have focused on anatomical and histological aspects. 
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With regard to the anatomy of the metachronous metastasis pathway, the splenic 
artery and abdominal cavity are formed at acute angles and the rhythmic contraction 
of the spleen[12] prevents tumor cells from remaining and growing in the spleen. Other 
researchers have proposed that tumor cells from the inferior mesenteric vein flow back 
into the splenic vein and reverse flow into the spleen, resulting in intra-splenic 
metastasis. With regard to lymphatic metastasis, there is no direct lymphatic input to 
the spleen, but there are lymphatic systems in the portal vein, subcapsule and 
trabeculae of the spleen. Tumor cells entering the spleen through these lymphatic 
systems may also explain the fact that these tumor cells are limited to the subcapsular 
membrane and thus form isolated lesions. Histologically, the spleen is the second 
largest lymphatic reticuloendothelial organ in the body. It is composed of a large 
number of monocytes, Kupffer cells, immunoglobulins and opsonins, which have a 
high phagocytic activity. In addition, studies have shown that tumor cells entering the 
spleen will be destroyed by splenic lymphatic reticuloendothelial cells, preventing 
tumor implantation. Research has also determined that adenocarcinoma cells flow into 
the liver faster than they flow into the spleen[1,2,9]. This might indicate that the spleen 
may generate anti-tumor fixations and reproductive factors. Possible causes of rare 
metastatic tumors of the spleen are summarized in Table 2.

We identified 34 cases of isolated splenic metastasis after CRC surgery from the 
PubMed database (28 cases of metachronous metastasis and 6 cases of simultaneous 
metastasis, shown in Table 1). We report the 28th case of solitary metachronous splenic 
metastasis in this study. Our case was characterized by a solitary splenic metastasis 
during the second surgical procedure, followed by multiple metastases in the spleen, 
which was different from previous reports. It can be seen from Table 1 that the 15 male 
and 14 female cases were aged between 33 years and 81 years, with a median age of 
63.5 years. The majority of cases presented with an increased CEA level (85.7%) and 
plasma CEA level ranged from 7.2 to 223 ng/mL, while the CEA level in our case 
reached a maximum of 206.8 ng/mL. The first disease-free interval in these cases 
ranged from 3 to 144 mo and the first local colon recurrence in our case was observed 
14 mo after the first surgery, and the second splenic metastasis was observed 7 mo 
later. The diameter of the tumors ranged from 1.5 to 18 cm, all of which were a single 
metastasis, including 6 cases not mentioned in the reports, and our patient had 
multiple metastases, which ranged from 0.4 to 3.0 cm in diameter (Figure 2). Primary 
lesions were found in the right hemi-colon in 8 cases (3 cases in the cecum, 4 cases in 
the ascending colon and 1 case in the colonic liver curvature), accounting for 27.6%. 
The primary tumor was found in the transverse colon in 1 patient (3.4%), and in 18 
cases the tumor was found in the left hemi-colon (1 case in the colonic splenic 
curvature, 4 cases in the descending colon, 9 cases in the sigmoid colon and 3 cases in 
the rectum), accounting for 62.1%. The tumor site was not mentioned in 2 cases. The 
high proportion originating from the left hemi-colon also supports the hypothesis that 
tumor cells have the trait of a counter current to the spleen via the inferior mesenteric 
vein.

CONCLUSION
We report, for the first time, the occurrence of multiple metastases in the spleen during 
the second postoperative progression of colon cancer. Our findings enrich the data on 
metastases of the spleen and provide experience in the management of this disease. 
Close monitoring of serum CEA levels plays a crucial role in the postoperative follow-
up of these patients (Figure 4). Otherwise, the patient may have multiple organ 
metastases and lose the opportunity of a second or third operation. Surgical removal 
of the tumor is just part of the treatment regimen, and postoperative chemotherapy, 
radiation therapy, targeted therapy, immune therapy and follow-up are also 
important. Appropriate treatment strategies based on MDT consultation is conducive 
to improving cancer patients’ overall survival and progression-free survival.
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Table 2 Possible causes of splenic metastasis

Possible causes of splenic metastasis
Anatomical causes

Blood metastasis: The splenic artery and abdominal cavity are formed at acute angles; rhythmic contraction of the spleen; tumor cells from the inferior 
mesenteric vein flow back into the splenic vein and reverse flow into the spleen

Lymphatic metastasis: No direct lymphatic input to the spleen; lymphatic systems are present in the portal vein, subcapsule and trabeculae of the spleen

Histological causes

The spleen is the second largest lymphatic reticuloendothelial organ in the body; Monocytes, Kupffer cells, immunoglobulins and opsonins have a high 
phagocytic activity; Anti-tumor fixations and reproductive factors

Figure 4  Changes in carcinoembryonic antigen level in the reported patients. Three operations were performed as indicated by the arrows. CEA: 
Carcinoembryonic antigen.
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