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Abstract. Splenosis pertains to the phenomenon wherein a 
segment of the spleen undergoes detachment and becomes 
embedded in other anatomical regions subsequent to traumatic 
rupture or therapeutic resection, and then progressively estab‑
lishing blood circulation to foster the regeneration of splenic 
tissue. Existing literature posits that splenosis predominantly 
manifests within the confines of the abdominal and pelvic 
cavities. The objective of the current study was to present 
an uncommon case involving the occurrence of splenosis 
within the gastric myometrium, thereby contributing to the 
current knowledge regarding splenosis. A 16‑year‑old female 
sought medical assistance owing to recurrent abdominal pain 
persisting for a duration of six months, and had a history 
of splenectomy two years prior. Gastroscopy, endoscopic 
ultrasound and computed tomography (CT) examination 
collectively identified a lesion in the submucosal prominence 
of the fundus of the stomach. Initial considerations based 
on imaging examinations leaned towards a gastrointestinal 
stromal tumor. Consequently, an endoscopic resection was 
undertaken. Remarkably, the pathological findings and 
histochemistry concurred with the alterations associated with 
ectopic spleen implantation, leading to a stable postoperative 
course. In conclusion, splenosis denotes the implantation 
of a segment of the spleen into extraneous anatomical sites, 
attributable to traumatic rupture or therapeutic resection. 
The preoperative diagnosis of splenosis can pose a chal‑
lenge, potentially culminating in unnecessary radical clinical 
interventions. Therefore, the acquisition of a comprehensive 
medical history, with a particular focus on surgical and trauma 

events, emerges as pivotal for an accurate diagnosis. In light 
of novel diagnostic modalities, the non‑invasive technology of 
nuclear medicine can efficaciously visualize ectopic splenic 
tissue, thereby averting superfluous surgical procedures. It 
is both feasible and imperative to implement individualized 
treatment strategies for patients afflicted with splenosis.

Introduction

Various forms of ectopic splenic tissue exist, encompassing 
splenosis, accessory spleen, wandering spleen and poly‑
splenism (1‑3). Splenosis is the primary focus of this paper. 
Splenosis denotes the detachment and embedding of a segment 
of the spleen in various anatomical sites subsequent to trau‑
matic rupture or therapeutic resection (2). The disseminated 
spleen tissue can be propagated through various means, such 
as direct dissemination or via splenic venous blood (3‑5). This 
process leads to the gradual establishment of blood circulation 
and subsequent regeneration of splenic tissue. Statistically, 
the likelihood of splenic implantation resulting from splenic 
trauma or rupture post‑splenectomy is ~67%, with 16‑17% of 
patients undergoing elective splenectomy for hematological 
disease  (6). This implantation, when observed elsewhere 
months or years later, is often misinterpreted as a tumor (7). 
The present study reported a rare case of splenosis located on 
the gastric wall in a female patient. Initially, gastrointestinal 
stromal tumor (GIST) was considered based on imaging find‑
ings. The patient exhibited clinical symptoms and presented 
with a sizable tumor, prompting the decision to perform 
a comprehensive endoscopic resection for tumor removal. 
Unexpectedly, the histopathological diagnosis post‑resection 
revealed splenosis. In terms of splenosis treatment, surgical 
resection remains the primary therapeutic option for symp‑
tomatic or large lesions. However, an asymptomatic splenosis 
should not receive any treatment, including surgical interven‑
tion (8‑10). Asymptomatic splenosis misdiagnosed as tumors 
can lead to unnecessary surgery, and real diseases may be 
overlooked due to misdiagnosis (11). Recent studies propose 
that spleen imaging using Tc‑99m sulphur colloid scanning 
and Tc‑99m tagged heat‑damaged autologous red blood cells 
(99mTc‑DRBC) serves as the ‘gold standard’ for diagnosing 
ectopic splenic tissue (12,13). The objective of the present 
study was to augment the diagnostic accuracy of splenosis 
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within the context of the novel diagnostic modality. Clinicians 
should aim to individualize treatment approaches for patients 
afflicted with splenosis, thereby averting unnecessary clinical 
interventions.

Case report

A 16‑year‑old female patient presented at the Zunyi Medical 
University Hospital (Zunyi, China) with persistent abdominal 
pain spanning six months in November 2019. The patient's 
medical history included thalassemia, and the patient had 
undergone laparoscopic splenectomy two years prior at 
Kunming Children's Hospital (Kunming,  China) due to 
hypersplenism. The postoperative recovery was uneventful, 
evidenced by multiple scattered 1 cm‑sized old surgical scars 
on the abdominal wall during physical examination. Upon 
admission, biochemical analysis revealed abnormal values 
in the following parameters: Decreased hemoglobin (74 g/dl; 
normal: 114‑154 g/l), elevated white blood cells (12.51x109/l; 
normal: 3.5‑9.5x109/l), increased total bilirubin (34.2 µmol/l; 
normal: 5.1‑19.8 µmol/l), slightly elevated direct bilirubin 
(8.3 µmol/l; normal: 0‑6.84 µmol/l) and slightly increased 
indirect bilirubin (25.9 µmol/l; normal: 3.0‑17.0 µmol/l). Other 
laboratory indicators, including renal routine and serum tumor 
markers, fell within the normal reference range. Endoscopic 
ultrasound (EUS) examination for upper abdominal discom‑
fort revealed a well‑defined microhypoechoic mass at the 
bulge of the gastric fundus, measuring ~5.9x5.1  cm and 
originating from the fourth layer with uniform echo (Fig. 1). 
As indicated in Fig. 2, abdominal computed tomography (CT) 
confirmed a round‑like mass shadow with a smooth edge in the 
stomach cavity, measuring ~5.7x5.1 cm, and located close to 
the back wall of the fundus and stomach, displaying an unclear 
boundary with the gastric wall. The contrast‑enhanced scan 
depicted slightly uniform enhancement in the arterial phase, 
further enhancement in the venous phase and attenuation in the 
delayed phase. Initial considerations based on these imaging 
findings leaned towards a GIST. Preoperative magnetic reso‑
nance imaging (MRI) and positron emission tomography‑CT 
scans were recommended to the patient and the patient's 
family in order to further determine the best treatment plan; 
however, they refused the examination for financial reasons. 
Given the evident clinical symptoms and the substantial tumor 
volume, a multidisciplinary oncology consultation, involving 
gastroenterology, radiology, pediatrics and anesthesiology, led 
to the decision for laparoscopic resection of the gastric fundus 
tumor. During surgery, the tumor, observed under gastroscopy 
and stratified under EUS, was successfully removed. Titanium 
clips were employed to close the incision in the gastric wall, 
resulting in minimal blood oozing and a favorable postopera‑
tive condition. For hematoxylin‑eosin staining, the specimen 
was fixed with 10% neutral formalin, dehydrated at room 
temperature for ~24 h and paraffin embedded. Next, 3‑ to 4‑µm 
thick sections were stained with hematoxylin‑eosin (Fuzhou 
Maixin Biotech. Co., Ltd.), and viewed at x100 magnification 
under an optical microscope. The staining revealed splenic 
structures, including red and white pulp, focal fibrous hyper‑
plasia with hyaluronic hyperplasia, abundant blood vessels and 
a multinuclear giant cell reaction. Immunohistochemical tests 
showed that the white pulp lymphocytes were mostly CD20 

and CD38 positive B cells with fewer numbers of CD3 and 
CD8 positive T cells. CD34 positive was closely related to 
small blood vessels. Cytokine receptor CD117 was negative 
for specific markers of GIST by immunohistochemical exami‑
nation (Fig. 3). The pathological and immunohistochemical 
findings sustained the diagnosis of gastric splenosis. The 
patient was discharged on the sixth day post‑operation and 
underwent an uneventful recovery with a two‑month telephone 
follow‑up, reporting no discomfort during this period.

Literature review

Case reports and case series on splenosis retrieved from the 
PubMed (http://pubmed.ncbi.nlm.nih.zd.hggfdd.top/), Embase 
(http://www.embase.zd.hggfdd.top/) and Web of Science 
(http://webofscience.zd.hggfdd.top/WOS) databases as of 
December 1, 2022, adhered to language restrictions with a 
limitation to English. The key words encompassed ‘splenosis’, 
‘heterotopic spleen’, ‘stomach’, ‘abdomen’, ‘epigastrium’, 
‘gastrectomy’, ‘gastroscopy’, ‘cardia’, ‘gastric’, ‘esophago‑
gastric junction’, ‘pyloric antrum’ and ‘pylorus’. These terms 
were employed individually with the Boolean operator ‘AND’ 
or ‘OR’. A systematic search yielded an initial 251 articles. 
Following the exclusion of duplicates and irrelevant articles, 
21 articles were ultimately considered for inclusion in this 
study. A detailed flow chart of the literature screening process 
is presented in Fig. S1. The first author, publication year and 
country of each case, along with the patient's age, gender, main 
clinical symptoms, medical history, lesion size and findings 
from gastroscopic, ultrasonic and CT imaging, were meticu‑
lously recorded, as depicted in Table I (4,6,14‑31). Through 
a systematic search, a total of 22 cases of gastric splenosis 
and intragastric splenosis were definitively confirmed from 
the published literature. Including the patient of the present 
study, the literature review comprised 23 patients for statistical 
analysis, including 16 males and 8 females, with the median 
age of 46.8 years. The majority of cases were reported in 
China (50%), followed by the US (12.5%) and Italy (12.5%). 
The detailed characteristics of gender, medical history, lesion 
size, location and CT findings of the 23 patients are illustrated 
in Fig. 4.

Most patients presented at the hospital with upper 
abdominal discomfort and pain, while 33% of patients were 
asymptomatic and their splenosis was discovered inciden‑
tally during physical examinations. With the exception of 
one patient without a history of splenectomy, the remaining 
patients had undergone splenectomy due to spleen rupture 
resulting from trauma, blood diseases or other conditions. 
The predominant site of gastrosplenic implantation was the 
fundus of the stomach, followed by the body of the stomach, 
antrum, gastroesophageal junction and pylorus. Tumor foci 
were predominantly solid, round or oval, with a minority 
exhibiting irregular or lobulated shapes, and diameters 
ranging from 0.4 to 6 cm. During gastroscopy, the lesions typi‑
cally manifested as smooth submucosal protuberant lesions, 
with only one case displaying multi‑strip protuberant lesions 
resembling varicose veins (14). EUS revealed that the lesions 
generally exhibited low echo, high echo or medium‑low echo, 
maintaining a uniform echo pattern. Calcifications were 
observed in certain cases, predominantly in round, oval or 
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fusiform shapes, with a small number of specific calcifications 
exhibiting lobulated features. The lesions, originating from 
the intrinsic muscle layer, displayed well‑defined soft tissue 
density, often demonstrating enhancement in the arterial phase 
on CT.

Discussion

Albrecht, a German scholar, first elucidated the phenomenon 
of splenic implantation in 1896, while Von Kutner provided 
the initial definition of splenosis at autopsy in 1910 (1). Shaw 
and Shafi (2) subsequently reported 6 clinical cases of sple‑
nosis following splenic surgery in 1937. Various forms of 
ectopic splenic tissue exist, encompassing splenosis, accessory 
spleen, wandering spleen and polysplenism (3). Splenosis, 
the primary focus of the present study, denotes the process 
whereby a segment of the spleen detaches and integrates into 
other anatomical sites due to traumatic rupture or therapeutic 
resection of the spleen. Gradually, it establishes a blood 
circulation to regenerate spleen tissue, a phenomenon observ‑
able after splenic trauma or surgery. On the other hand, an 

accessory spleen represents a congenital anomaly arising on 
the left side of the dorsal mesentery of the stomach during 
embryonic development. The splenic graft is characterized by 
an irregular structure, poorly formed capsule and the absence 
of a hilum. Lastly, wandering spleen is an uncommon condi‑
tion where the spleen deviates from its normal position and the 
causative factor is associated with laxity or dysplasia of the 
splenic ligament (4).

Patients with splenosis typically remain asymptomatic, 
although those experiencing symptoms may present with 
diverse clinical manifestations. The majority of patients inci‑
dentally discover mild abdominal discomfort, noting abdominal 
occupancy during medical evaluations. Symptomatic patients 
exhibit varying symptomatology contingent on the location 
and size of the implant, often prompting medical attention due 
to torsion, spontaneous rupture, bleeding or cystic formation. 
Consequently, the accurate incidence of the disease remains 
indeterminate. In recent decades, the escalating incidence 
of car accidents or spleen ruptures attributable to improper 
exercise has emerged as a significant factor necessitating sple‑
nectomy. Furthermore, advancements in medical examination 
technology have paralleled an increase in both the prevalence 
and detection of this condition. Statistically, the likelihood of 
splenosis resulting from splenic trauma or rupture post‑sple‑
nectomy is ~67%, with 16‑17% of patients undergoing elective 
splenectomy for hematological disease (6). The time interval 
between splenectomy and the clinical identification of splenosis 
varies from 5 months to 36 years, averaging 18.8 years (7). In 
specific cases, patients may experience abdominal pain due 
to the compression of large gastric splenosis on the sensory 
nerve of the stomach. In the case of the present study, gastric 
splenosis was discovered >2 years after splenectomy, aligning 
with descriptions found in the literature.

Splenosis manifests as the autologous implantation of 
splenic tissue following splenic trauma or resection proce‑
dures (5). The disseminated spleen tissue can be propagated 
through various means, such as direct dissemination or via 
splenic venous blood. Direct dissemination commonly results 
in implantation in the splenic hilum, pancreas, omentum, 
pelvic organs and the serosal layer of the intestinal wall. 
Transsplenic vein blood dissemination may lead to implanta‑
tion in the liver, pancreas, stomach, small intestine and, in rare 
instances, breast and brain tissue (32‑34). The splenic pulp 
primarily disseminates in the abdominal cavity or other organs 
through the circulation. The vascular network and lymphoid 
tissue of the regenerated spleen tissue undergo adjustments, 
with undifferentiated reticular cells and fibrous tissue‑forming 
scaffolds. Subsequent differentiation results in the formation 
of endothelial sinuses, capillaries and lymphocytes, ultimately 
constituting splenic tissue (35,36). The blood supply is main‑
tained by several small vessels in the surrounding tissues 
rather than the splenic arteries (37). Debris can be implanted 
in the body cavity or any other part, gradually establishing 
blood circulation supply for the development and regeneration 
of spleen tissue. In the 1980s, Chatterjee et al (38) transplanted 
spleen tissue slices of rats and rabbits into subcutaneous sites 
and muscle, achieving a success rate of >90% in the operation, 
indicating the strong regenerative capacity of spleen tissue. 
Pathological features typically include a complete fibrous 
envelope, absence of splenic hilum, muscle and elastic fiber 

Figure 1. (A) Esophagogastroduodenoscopy revealed a protuberant lesion, a 
~5,9 cm x 5.1 cm solid mass at the posterior wall of the upper gastric fundus, 
which was hemispherical, implying that the tumor originates from the fourth 
layer (white arrow). (B) Ultrasound showed a low homogeneous echo mass 
originating from the gastric fundus muscle layer (white arrow).

Figure 2. CT images revealed (A) a round‑like mass shadow in the stomach 
cavity, with a CT value of ~68 HU and a maximum cross‑section of ~5.7 cm 
x 5.1 cm, smooth edge, close to the back wall of the fundus and stomach, 
and an unclear boundary with the gastric wall (arrow). (B) A dynamic study 
showed slightly and uniformly homogenous enhancement in the arterial 
phase (arrow), (C) continuous and even enhancement in the portal venous 
phase (arrow) and (D) decreased enhancement in the delayed phase (arrow). 
CT, computed tomography.
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components, predominantly red pulp, imperfect white pulp, 
abnormal vascular structure and the absence of the ‘portal’ 
vascular structure of the splenic hilum, which contains 
hematin (36,39). The patient reported in the present study had 
a history of laparoscopic splenectomy. Given that laparoscopic 
splenectomy at times involves the removal of a sample after 
the spleen has ruptured in the abdominal cavity, this procedure 
may result in implantation in the stomach through direct or 
hematogenous dissemination. Pathological examination of the 
resected lesion revealed visible red and white pulp, with the 
structure of the white pulp being imperfect and the absence 
of a splenic hilum, consistent with the diagnosis of splenosis.

Regarding imaging examinations, the density and enhance‑
ment pattern of splenosis observed on CT and MRI were 
akin to those of a normal spleen. On a contrast‑enhanced CT 
scan, the lesion exhibited uniform enhancement in the three 
stages: Prominent enhancement in the arterial stage, sustained 
enhancement in the portal vein stage and a slight decrease in 
the delayed stage. Splenosis can manifest in various organs, 
such as the lung, pancreas, liver, kidney and gastrointestinal 
tract, necessitating differentiation from the primary tumor 
organ (40,41). On contrast‑enhanced CT scans, splenosis often 
lacks the speck enhancement characteristic of normal splenic 
tissue in the arterial stage. This enhancement pattern may be 
confused with the imaging features of GIST, leading to poten‑
tial misdiagnosis (15). Furthermore, careful attention must 
be given to distinguishing splenosis from accessory spleen. 
The key distinction lies in the fact that splenosis is supplied 
by the implant organ without the splenic hilum, whereas 
accessory spleen receives its blood supply from the splenic 
vessel. Occasionally, splenosis is erroneously diagnosed as 
a malignant tumor (42). For instance, in a case reported by 
Ksiadzyna (43) in 2011, a 54‑year‑old woman with a history 
of splenectomy exhibited multiple abdominal nodules in areas 
such as the ileum, greater omentum and uterus, raising suspi‑
cions of disseminated malignant tumors. However, histological 
examination revealed a typical spleen structure, leading to the 
diagnosis of abdominal splenosis. In the case reported in the 

present study, the CT plain scan displayed a uniformly, slightly 
enhanced round soft tissue density image in the arterial phase, 
continued enhancement in the venous phase and weakened 
enhancement in the delayed phase. Of note, the patient had 
undergone splenectomy, and the contrast with the enhance‑
ment pattern of a normal spleen was absent. The arterial phase 
imaging features of gastric splenosis often overlap with those 
of GISTs, posing challenges in their differentiation (6).

The presence of splenosis as a tumor may result in unneces‑
sary surgical intervention, potentially leading to the oversight 
of the actual underlying condition due to misdiagnosis. This 
may significantly heighten patient anxiety and psychological 
stress (33), underscoring the crucial importance of accurately 
diagnosing splenosis. The rapid advancement in medical 
examination technology has contributed to an increased 
occurrence and detection of this disease (44). Spleen imaging 
using Tc‑99m sulphur colloid scanning and Tc‑99m‑tagged 
heat‑damaged autologous red blood cells (99mTc‑DRBC) serve 
as the ‘gold standard’ for diagnosing ectopic splenic tissue (45). 
The fundamental principles underlying the noninvasive 
Tc‑99m sulphur colloid scanning and 99mTc‑DRBC in the diag‑
nosis of splenosis are outlined as follows: The spleen has a role 
in phagocytosing foreign bodies in the blood and destroying 
senescent red blood cells. Following the introduction of the 
former radioactive colloid into the body, ~5‑10% of colloidal 
particles are engulfed by mononuclear macrophages in the 
spleen, inducing spleen development. As for the latter, upon 
passing through the spleen, ~90% of radionuclide‑labelled 
denatured red blood cells are intercepted and phagocytosed 
by macrophages in the medullary cord. These cells selec‑
tively remain in the spleen, thus revealing the location, size, 
morphology and function of the spleen. Consequently, ectopic 
splenic tissue can be more effectively displayed irrespective of 
its location, even detecting small splenic nodules that may be 
overlooked by CT. This imaging approach is highly specific 
and non‑invasive (12,13). In addition, a recent study (40) has 
constructed a deeply comprehensive Cancer Serum Protein 
Atlas to improve the sensitivity and specificity of multicancer 

Figure 3. (A) Gross appearance of the resected lesion, which measured ~5.9 cm x 5.1 cm and was solid, fish‑like and hard. (B) Hematoxylin‑eosin (magnifica‑
tion, x100) staining showing red pulp (blue arrow) and white pulp without a perfect structure (green arrow). Immunohistochemical (magnification, x100) 
results showed positive expression of (C) CD34, (D) CD3, (E) CD38 and (F) CD20.
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detection and classification based on mass spectrometry. The 
plasma metabolic fingerprint of patients with gastric cancer 
was obtained by the nanoparticle‑enhanced laser desorp‑
tion/ionisation mass spectrometry technique and the diagnostic 
and prognostic model was established (41). Furthermore, the 
application of nanomaterials in assisted metabolic analysis and 
in vitro diagnosis was advanced (42). These new diagnostic 
methods help to improve the efficiency of cancer diagnosis and 
treatment and have a positive impact.

Concerning splenosis treatment, surgical resection 
remains the primary therapeutic option for symptomatic or 
large lesions, particularly in cases where symptoms such as 
intestinal obstruction, bleeding, abdominal pain or hemoptysis 
are evident. In such instances, surgical intervention is deemed 
necessary and should be promptly performed (37). However, 
it is well‑documented that ectopic splenic tissue possesses 
certain compensatory and proliferative properties, exerting 
extensive immune functions in hematopoiesis and red blood 
cell clearance. This capability may reduce the incidence of 
fulminant infection (46). Consequently, asymptomatic sple‑
nosis should, in principle, not be treated, including surgical 
intervention (8‑10). Furthermore, certain scholars argue that 
splenectomy serves as a therapeutic measure for patients 
with blood disorders and splenosis may result in the partial 
restoration of splenic function, potentially leading to disease 
recurrence. The question of whether surgical resection is 

necessary for patients with blood diseases remains contro‑
versial (47,48). In the case of a patient with thalassemia and 
hypersplenism who underwent laparoscopic splenectomy, the 
hemoglobin level was 90 g/l post‑surgery. Two years later, upon 
hospitalization due to abdominal pain, the hemoglobin level 
was found to be 74 g/l. Following the excision of the gastric 
splenosis lesion, the hemoglobin level increased to 91 g/l two 
months after surgery. Therefore, it is thought that splenosis 
may contribute to the partial recovery of spleen function and 
potentially lead to disease recurrence.

In summary, splenic rupture resulting from splenic 
trauma frequently occurs during splenectomy, leading to the 
autologous implantation of fragmented splenic tissue. This 
implantation, when observed elsewhere months or years later, 
is often misinterpreted as a tumor. Hence, meticulous attention 
to the collection of medical history, particularly the details of 
splenic rupture and splenectomy, is imperative for the accu‑
rate diagnosis of ectopic spleen. When identification proves 
challenging, the application of Tc‑99m tagged heat‑damaged 
autologous red blood cells (99mTc‑DRBC) and Tc‑99m sulphur 
colloidal noninvasive nuclear medicine technology can 
enhance the visualization of ectopic spleen tissue, thereby 
improving the diagnostic accuracy for gastric splenosis 
diseases. For patients with confirmed splenosis, particularly 
those exhibiting symptoms and a history of blood disorders, 
individualized treatment is not only feasible but also necessary.

Figure 4. Bar chart indicating the sex, medical history, lesion size, location and CT imaging findings of the 24 adult patients analyzed.
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