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Background: Splenic cysts are relatively rare benign tumors that are
asymptomatic in most patients and are usually discovered incidentally by
imaging. In our case, we report a splenic cyst in a child who underwent
laparoscopic partial splenectomy.

Case description: A 13-year-old boy was admitted to the hospital after an
incidental finding of a splenic cyst on an abdominal ultrasound conducted
4 days prior. He was asymptomatic before admission. Upon admission,
abdominal ultrasound and CT revealed a cystic lesion in the spleen, highly
suspicious for a splenic cyst. Then, we used transumbilical single-site
laparoscopic exploration and found a cyst measuring approximately 12 cm X
11cmx 10 cm at the upper pole of the spleen, so we performed a partial
splenectomy and diagnosed a primary epithelioid splenic cyst Vvia
postoperative pathology.

Conclusions: Splenic cysts in children are very rare and can be treated
conservatively in asymptomatic patients with a diameter of less than 5cm,
while surgery is required in symptomatic patients or those with a diameter
greater than or equal to 5cm. Transumbilical single-site laparoscopic
partial splenectomy is a minimally invasive and effective treatment, especially
for children.
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1 Introduction

Splenic cysts are relatively rare clinically recognized splenic space-occupying lesions,
with a prevalence of approximately 0.07% of all splenectomies and 0.5% of all
splenectomies (1). Splenic cysts are categorized as parasitic or nonparasitic on the basis
of the type of pathology, and approximately 60% of splenic cysts are parasitic in origin.
Nonparasitic splenic cysts are further categorized as primary or secondary (2) (Table 1).
Primary splenic cysts, also known as congenital splenic cysts, have a cyst wall lined with
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TABLE 1 Classification of non-parasitic cysts (3).

Primary ___________seconday

Congenital Traumatic

Mesothelial Necrotic

Metaplastic
Transitional
Stratified squamous

Neoplastic

Angioma
Haemangioma
Lymphangioma

Dermoid

epithelial components and account for 10% of nonparasitic splenic
cysts (4). It can occur at any age and most patients are clinically
asymptomatic, usually by chance. However, it may cause
abdominal discomfort, pain, or an abdominal mass (5), and in a
very small number of patients, complications such as acute
abdominal bleeding, infection, or rupture (6, 7) may also
occasionally present as hypersplenism with elevated blood
pressure (8). The diagnosis of primary splenic cysts relies on not
only rely on clinical manifestations but also imaging, and
histopathological examination is still the final means of diagnosis.
At present, the treatment of primary splenic cysts is
controversial. However, partial splenectomy may be the most
effective method for preserving spleen function and preventing
recurrence (9-11). Here, we report a case of a large primary
splenic cyst in a child who had no symptoms and was found
only by chance via abdominal color ultrasound. Our objective
was to perform partial splenic resection assisted by
transumbilical single-site laparoscopy, which not only preserves
normal splenic tissue and function, but also has the advantages

of less trauma, quick recovery and good cosmetic effects.

2 Case report
2.1 General information

A 13-year-old male was admitted to the hospital with an
incidental finding of a cystic spleen on abdominal ultrasound,
which had been present for 4 days. He had no fever, vomiting,
abdominal distension, abdominal pain or any other discomfort
before admission. There was no history of trauma, living in a
parasite-endemic area, or family history of hereditary disease,
and there was no history of animal contact.

2.2 Physical examination and auxiliary
examination

The patient exhibited no jaundice, rash, or petechiae.
Superficial lymph nodes were not palpable. The abdomen was
flat, with no signs of gastrointestinal symptoms or abdominal
wall varices. The abdomen was soft, without tenderness, rebound
tenderness, or muscle rigidity. The liver was not palpable below
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the ribs, while the spleen extended 5 cm below the costal margin.
A cystic mass approximately 10 cm x 10 cm, with poor mobility,
was palpable in the left upper abdomen. Laboratory tests: Blood
cell analysis revealed the following: white blood cell count,
5.73x 10°/L; red blood cell count, 5.15x 10'*/L; hemoglobin
134 g/L; 193 x 10°/L.  Blood
biochemistry revealed the following: total protein, 73.1 g/L;

volume, and platelet count,
globulin, 28.2 g/L; the ratio of albumin to globulin, 1.6; total
bilirubin, 12.1 umol/L; and direct bilirubin, 5.0 umol/L. Serum
tumor marker levels were not abnormal.
Abdominal revealed that the

morphologically abnormal, measuring approximately 16.5 cm x

ultrasound spleen  was

11.0cm x9.8cm, and a cystic echogenic area measuring
approximately 11.4 cm x 11.0 cm % 10.0 cm was detected in the
parenchyma, with clear borders, poor internal translucency, and
punctate echoes, suggesting a splenic cyst (Figures 1A,B).
Abdominal CT (scanning+ enhancement) revealed that the
spleen was enlarged in size, and a cystic low-density shadow was
observed within it, measuring approximately 10.8 cm x 10.0 cm x
9.1 cm, with clear borders, The enhancement scan did not show
any obvious abnormal enhancement, which was consistent with
the CT manifestation of the splenic cyst (Figures 1C,D). In
addition, the morphology, size, and density of the other organs,
such as the liver, biliary tract, pancreas, and the kidneys, were
not abnormal, and the enhancement scan didn’t reveal any
obvious abnormal enhancement. The enhancement scan didn’t

show any abnormal.

2.3 Surgical procedure

Based on the patient’s medical history, physical examination
and auxiliary examination, we considered that the possibility of
splenic cysts was high, and in view of the child’s young age, only
13 years old, and the diameter of the cyst was greater than 5 cm
and located in the upper pole of the spleen, therefore, we
adopted the treatment of transumbilical single-site laparoscopic
partial splenectomy.

The specific operation steps were as follows: (1) The child was
placed in the supine position, with both lower limbs spread
approximately 45°, in the head-high-foot-sole position, and the
left lumbar pad was elevated approximately 15°. The preoperative
urinary catheter and gastric tube were left in place, the
laparoscopic monitor was placed on the outside of the patient’s
left shoulder, the operator was located between the patient’s legs,
and the person holding the mirror was located on the patient’s
right side. (2) A longitudinal umbilical incision of about 2.0 cm
was made to keep the fascial layer intact and avoid air leakage
during pneumoperitoneum. From the middle of the incision to
both sides, the free subcutaneous tissue was expanded to the
muscle layer. (3) A 5mm trocar was placed in the center of the
umbilicus to establish a CO, pneumoperitoneum, with a pressure
of 10 mmHg and a flow rate of 8 L/min, and the trocar was
disposed of into the laparoscope as an observation hole. A 5 mm
trocar was inserted into the left and right sides of the umbilical
incision as the operation hole (Figure 2A). (4) The spleen was
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FIGURE 1

Ultrasound and CT imaging findings of splenic cyst. (A) Abdominal ultrasound findings showed a cystic echogenic area measuring approximately
11.4 cm x 11.0 cm x 10.0 cm explored at the upper pole of the spleen, with clear borders and poor internal translucency (Transverse section of the
spleen). (B) Abdominal ultrasound showed the longitudinal section of the spleen. (C) Abdominal CT results showed an enlarged spleen with a
cystic hypodense shadow measuring approximately 10.8 cm X 10.0 cm X 9.1 cm, with clear borders, and no obvious abnormal enhancement on
enhancement scan. This figure shows a cross section of the spleen. (D) CT showed the coronal surface of the spleen

located in the left epigastric region and was visibly enlarged and
purplish in color. The surgeon used Ligasure to open the left
gastrocolic ligament. Then, the needle was inserted into the
abdominal wall approximately 3 cm below the xiphoid process,
and the greater curvature of the stomach near the fundus of the
stomach to the abdominal wall was suspended to fully expose
the splenic-gastric ligament and maintain moderate tension.
(5) Ligasure was used to dissect the splenogastric ligament
upwards to fully expose the spleen, and further exploration
revealed a single enlarged cyst on the medial side of the upper pole
of the spleen, measuring approximately 11.0 cm x 10.0 cm x 7 cm,
with a localized dark blue color and unclear boundaries with the
normal spleen. (6) The surface of the cyst, and the upper pole of
the splenic artery was exposed. After the artery was completely
removed from the upper pole of the spleen (Figure 2B), it was
ligated with a silk thread and dissected, and the color of the
upper pole of the spleen was clearly darker by ischemia. The
spleen was then turned to the right, and the splenophrenic
ligament and splenorenal ligament were severed by Ligasure.
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(7) Due to the large splenic cyst, the puncture needle was quickly
inserted into the cyst through trocar on the left side of the
umbilical cord during the operation (Figure 2C); approximately
500 ml of light yellow cyst fluid was aspirated, and a small
amount of cyst fluid was taken for cytological examination. No
parasitic infection was detected. (8) The upper pole of the
spleen along the ischemic demarcation line between the upper
and lower poles of the spleen was excised along with the cyst
by Ligasure (Figure 2D), and the trauma was sufficiently
hemostatic by cauterizing the wound with an electrocoagulation
hook. (9) The excised spleen was placed into an extraction bag
and cut into small pieces. After three trocars were removed,
the tissue was cut lengthwise along the median umbilical
incision to enlarge the umbilical incision, and the samples were
extracted via oval forceps or hemostatic forceps (Figure 2E).
(10) After reestablishing the pneumoperitoneum and rechecking
that the splenic wound was free of active bleeding, one drain
was left around the splenic wound, which was drained and
fixed from the umbilical wound, and the incision was closed
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FIGURE 2

Method and procedure of transumbilical single site laparoscopic splenic cyst resection. (A) Trocar position in the umbilicus. (B) Exposure of the
superior pole of the splenic vessels. (C) Puncture needle to aspirate fluid from the splenic cyst. (D) Ligasure resection of the upper pole of the
spleen. (E) Removal of the splenic cyst from the umbilical incision. (F) Postoperative umbilical appearance.

(Figure 2F). (11) Intraoperative bleeding was approximately
30 ml, no blood transfusion was performed, and the operation
was successfully completed.

2.4 Patient postoperative conditions and
pathological findings

The child started eating on the Ist postoperative day, the
abdominal drain was removed on the 3rd day, and the blood cell
analysis was repeated on the 6th day: red blood cell count
10.88 x 10'%/L; and platelet count, 346 x 10°/L. Spleen ultrasound
was repeated without any abnormalities. He was discharged from
the hospital on the seventh day following his treatment, having
achieved full recovery. There were no complications, such as
intra-abdominal hemorrhage, pancreatic fistula, or perforation of
gastrointestinal organs, were observed during hospitalization. The
resected cyst tissue was viewed as irregular pieces of tissue with
grayish-red and smooth surfaces, and part of the area was cystic
wall-like, with a smooth inner wall and a wall thickness of
approximately 0.1-0.2 cm, The rest of the tissue was dark red on
the cut surface (Figure 3A). Pathohistological examination
revealed primary (epithelioid) cysts lined with a single layer of
cuboidal or flat epithelium (Figure 3B), fibrous tissue hyperplasia
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with focal calcification, and no heterogeneous or malignant
tumors (Figure 3C). The immunohistochemical results were
positive for cytokeratin (CK) (Figure 3D). At the 3-month
postoperative follow-up, no recurrence of the splenic cyst was
seen on repeat abdominal ultrasound; blood cell analysis revealed
an erythrocyte count of 10.14x 10'*/L and a platelet count of
298 x 10°/L (Figure 4).

3 Discussion

Primary epithelioid splenic cysts, also known as congenital
splenic cysts, are usually asymptomatic in patients, and most of
them are detected incidentally by imaging studies (12). In our
case, the child was asymptomatic and was incidentally detected via
abdominal ultrasound. In addition, the relatively rare clinical
manifestations of splenic cysts may be associated with hematologic
disorders such as thrombocytopenia, granulocytopenia, anemia,
and other disorders (13). The detailed pathogenesis of primary
splenic cysts is unclear, and three theoretical hypotheses exist
(14, 15):
endothelium during development, which is pluripotent in nature

(1) The spleen was invaded by the mesothelial

and can undergo chemotaxis to secrete fluids that cause the
formation of cysts. (2) The lymphatic interstitial space theory, in
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FIGURE 3

x100.

Gross appearance and histopathological findings of resected splenic cyst specimen. (A) The gross examination of the resected splenic cyst reveals a
grayish-red surface that is smooth and uniform. Certain areas of the specimen exhibit a wall-like appearance typical of cystic structures. (B) HE staining
showed primary epithelioid cyst lined with a single layer of cuboidal or flattened epithelium; x100. (C) Fibrous tissue hyperplasia with focal calcification
was seen in the splenic cyst; x100. (D) Immunohistochemistry showed that the splenic cyst was lined with epithelial cells that were positive for CK;

The splenic cyst was
removed laparoscopically
and the spleen was
preserved

The child had no symptoms,
ultrasound accidentally
found splenic cyst

4 day before admission admission surgery

The child was reexamined

highly suspected

FIGURE 4

Pull out the
abdominal drain

with ultrasound and CT, The child can eat
and the splenic cyst was normally

Complete timeline, including diagnosis, surgery, postoperative recovery, and follow-up.

The patient recovered
well and was discharged
successfully

Abdominal ultrasound
showed good blood flow
to the remaining spleen.

Routine blood tests
showed normal platelets

The child did not have any
discomfort, and there were
no abnormalities in
ultrasonography and
platelet
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which cysts may originate from the normal lymphatic interstitial
space of the spleen. (3) Endodermal inclusion body theory, which
proposes that epithelial splenic cysts are generated by the
development of the chemotaxis of ectopic endodermal inclusion
bodies within the spleen. However, some studies have reported
that the nature of epithelioid cells may be due to the
differentiation of teratomas or the presence of contain fetal
squamous epithelial cell linings rather than from chemotaxis.

The epithelial cells of primary splenic cysts may secrete CA19-9
or CEA; therefore, elevated levels of the serum tumor markers
CA19-9 and CEA are informative for the classification of splenic
cysts (16); however, elevated levels of CA19-9 and CEA are most
commonly observed in gastrointestinal tumors and are of limited
value in identifying other types of splenic cystic lesions (17). In
our case, no abnormalities in serum tumor markers were
observed. Unfortunately, owing to limited conditions, we can’t
completely exclude the possibility of parasitic splenic cysts before
surgery. Splenic cysts with a diameter greater than 14 cm were
called giant splenic cysts. In our patient, the splenic cyst was
11 cm in diameter, which was close to the criteria for giant
splenic cysts (18). Ultrasonography, CT or MRI are the most
commonly used imaging methods in the diagnosis of splenic
(19).
anechoic

cysts Ultrasonography usually reveals hypoechoic or
with  well-defined borders within the

parenchyma, cysts containing debris may exhibit varying degrees

lesions

of internal echogenicity. CT imaging can further delineate the
boundaries of the splenic cyst, which may exhibit internal
septations. In our case, the child was admitted to the hospital
with a high suspicion of a splenic cyst on both the abdominal
ultrasound and the abdominal CT. On the basis of the patient’s
medical history, physical examination results and ancillary
investigations, we considered the possibility that the of primary
splenic cyst in the child was high. However, it is often necessary
to identify the various diseases that can cause splenomegaly (4).
Mild splenomegaly can be caused by infectious diseases such as
mononucleosis, tuberculosis, congenital syphilis, histoplasmosis and
septicaemia. Moderate splenomegaly is common in hematologic
disorders, such as congenital hemolytic anemia and lymphoma.
Severe splenomegaly is observed in leukemia, primary tumors
(hemangiomas and lymphangiomas), and malaria. It also needs to
be differentiated from duplicate malformations of the digestive tract
(20). In fetuses or infants, most congenital splenic cysts are benign
and do not cause harm. Fetal splenic cysts are mainly differentiated
from cystic masses in the left upper abdomen, which can originate
from the urinary system, reproductive system, adrenal glands, or
gastrointestinal tract disorders (21).

Some scholars analysed the data of 16 patients with splenic
cysts and reported that asymptomatic small cysts (less than 5 cm)
have the possibility of disappearance and do not require any
treatment, and require regular follow-up (15). Gezer et al. (22)
retrospectively analysed 22 patients with splenic cysts in children,
and reported that the cysts of 12 patients with asymptomatic
small of 0.5-4.0 cm)
disappeared after ultrasonographic examination and physical

and/or cysts  (diameter completely
examination for 5 years of follow-up, 4 patients had complete

disappearance of the cysts, 6 patients had no change in the cysts,
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and only 2 cysts appeared to be enlarged. Therefore, conservative
treatment is recommended for asymptomatic and small splenic
cysts. If a splenic cyst becomes symptomatic or has a diameter of
more than 5 cm with a risk of infection, rupture, or hemorrhage,
surgical treatment should be performed (23). Currently, total
splenectomy is still considered the standard of care for the
treatment of splenic cysts, which prevents recurrence and
abdominal bleeding or infection; however, there is a risk of post
total splenectomy sepsis (24). Costi et al. (25), in a study of
splenectomy for the treatment of splenic cysts, reported that
sepsis could occur in 0.2%-0.5% of total splenectomies, with a
mortality rate of up to 60%. Maeda et al. (26) noted that the
incidence of sepsis after total splenectomy ranged from 0.23% to
4.2%, with a mortality rate ranging from 38% to 69%. Therefore,
to protect the immune function of the spleen, spleen-preserving
surgery has become the main method of surgical treatment for
splenic cysts. Partial splenectomy with preservation of more than
25% of the splenic parenchyma can achieve the goal of
eradication, but also preserves the function of the spleen and
avoids post total splenectomy septicemia, which is a better
surgical choice (19). In our case, we actively refine preoperative
evaluations and assessments to exclude contraindications for
surgery in pediatric patients. Considering the patient’s young age,
which was only 13 years old, in our case, the splenic cyst was
located in the upper pole of the spleen, and the child underwent
a partial splenectomy after our team discussion.

Since Delaitre first reported laparoscopic splenectomy in 1991,
laparoscopic splenectomy has been accepted by more surgeons and
has become the mainstay of surgical treatment for most splenic
cysts (2). With the continuous development of minimally
invasive laparoscopic surgical techniques, to protect splenic
function is crucial in significantly reducing the incidence and
mortality rates of opportunistic infections following splenectomy
(27). Laparoscopic spleen-preserving surgery can be technically
challenging. The objective of laparoscopic partial splenectomy is
to preserve splenic function, but this approach carries surgical
risks including bleeding, inadvertent splenectomy, and recurrence
of the condition (28). Hassoun et al. (29) reported a recurrence
rate of less than 2% for laparoscopic partial splenectomy for the
treatment of splenic cysts, whereas laparoscopic splenic cyst
removal resulted in a recurrence rate of approximately 50%. In
their case report on giant splenic cysts, Lowrie et al. (27) reported
that laparoscopic approach removal of primary giant splenic cysts
is technically feasible and may have a lower recurrence rate than
the conventional open surgical approach. In addition, the incidence
of incisional hernia after laparoscopy is less than 1%, whereas the
incidence of incisional hernia after open surgery is 11% (30).
Laparoscopic partial splenectomy is also feasible for benign splenic
cysts according to a study conducted by Chen et al. (31), in which
16 patients were preoperatively diagnosed with different types of
splenic cysts. None of the patients were converted to open surgery
and none of the patients required blood transfusions or
et al. (32)
performed laparoscopic partial splenectomy in 11 patients with

experienced postoperative complications. Wang

focal benign splenic cysts with preservation of splenic function.
Therefore, laparoscopic surgery has the advantages of a shorter
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hospitalization time, less pain, faster recovery, fewer complications,
and greater patient satisfaction, making it a safe and effective
treatment modality (9). In view of the many advantages of
laparoscopy described above, combined with the child’s own
situation, we chose laparoscopic partial splenectomy for the child.
Of course, total splenectomy is still recommended for splenic cysts
with less than 25% of the normal spleen in the remaining splenic
parenchyma assessed preoperatively; splenic cysts located in the
splenic hilum or splenic parenchyma close to the splenic
macrovessels; multiple splenic cysts; and splenic cysts with
complications such as splenic infection, rupture, hemorrhage, or
infarction (33).

With the maturity of laparoscopic technology, the continuous
updating of instruments, and the increasing demand of patients
surgery,
laparoscopic surgery has become a hotspot in the field of

for minimally invasive and cosmetic single-site
pediatric minimally invasive surgery for exploration and clinical
application (34). How to minimize scarring is a common desire
of surgeons and patients, especially children. The “natural
channel” of the navel has gradually attracted attention (35).
Transumbilical single-site laparoscopic splenectomy not only
utilizes the natural folds of the umbilicus to make the surgical
incision very hidden, with good cosmetic results, but also, reflects
the concept of “no scar”. Moreover, the transumbilical approach
to splenectomy also avoids abdominal infections caused by
natural cavities such as the vagina or digestive tract. In our
report, the use of transumbilical single-site laparoscopic-assisted
partial splenectomy is safe and feasible, which can significantly
reduce the incidence of complications such as incisional hernia
and incisional infection and, at the same time, reduce the chance
of postoperative abdominal organ adhesions to a large extent.
This approach has the advantages of less trauma, fewer
complications, quicker recovery, less pain, and shorter
hospitalization time after surgery, and it is truly scarless at the
umbilicus, with good aesthetic and cosmetic results.

In our case, the following experiences and techniques were
used: (1) During spleen removal, the patient’s left flank was
slightly elevated to utilize gravity, facilitating smooth placement
of the spleen into the specimen bag. (2) To minimize collisions
and friction among the three cannulas inserted through the
umbilicus, we increased the distance between them by extensively
freeing and enlarging the subcutaneous tissue around the
incision. Additionally, the observation and operative trocar
placements were adjusted to one shallow and two deep holes to
enhance intraoperative maneuverability. (3) A trocar with smaller
ends was selected for instrument insertion. When needed, a
left- and right-handed

instruments was utilized to reduce interference between external

“scissor-type”  cross-operation with
instruments. (4) A gastric tube was placed preoperatively to allow
intraoperative gastric residue cleaning and to enlarge the surgical
space by evacuating pneumoperitoneum. Moreover, suspending
the side of the greater curvature of the stomach from outside the
abdominal cavity with a silk thread provided optimal anatomical
exposure. (5) For large splenic cyst, aspirating the cystic fluid
with a needle before removal can be advantageous. Care must be
taken to prevent fluid leakage during this process. (6) During
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surgery, secondary splenic vessels should be carefully separated
while avoiding excessive dissection of the perisplenic ligament. It
is crucial to monitor the blood supply to the remaining spleen to
prevent ischemic infarction postoperatively. Particular attention
must be given to the short gastric vessels when dealing with the
upper pole mass of the spleen; dissection of these vessels is
necessary to prevent increased bleeding and other complications.
In our case, the preoperative CT revealed no significant blood
vessels in the splenic cyst, allowing us to use Ligasure for direct
resection. (7) Removing the spleen through a 2cm incision
proved challenging. We utilized the spleen’s gravity, and used
grasping forceps to load the spleen into the specimen bag. The
specimen bag was then lifted to the umbilical incision. Care was
taken not to exert excessive force when lifting the specimen bag
to avoid rupture, which could contaminate the abdominal cavity.

4 Conclusions

In conclusion, splenic cysts in children are uncommon, and the
decision for surgical intervention depends on cyst size and the
presence of symptoms. Asymptomatic cysts with a diameter less
than 5cm can be monitored with regular imaging. In contrast,
cysts 5cm or larger, or those causing symptoms, necessitate
surgical treatment. To minimize serious complications associated
with total splenectomy and satisfy aesthetic concerns for both
children and parents, transumbilical single-site laparoscopic
partial splenectomy offers a minimally invasive, effective, and
cosmetically favorable option.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author.

Ethics statement

The studies involving human participants were approved by
Ethics Committee of Children’s Hospital Affiliated to Shandong
University. The studies were conducted in accordance with the
local legislation and institutional requirements. Written informed
consent for participation in this study was provided by the
participants’ legal guardians/next of kin. Written informed
consent was obtained from the individual(s), and minor(s)” legal
guardian/next of kin, for the publication of any potentially
identifiable images or data included in this article.

Author contributions

draft. SC:
Methodology, Writing - original draft. YB: Data curation,

MK: Conceptualization, Writing - original

Writing - original draft. YY: Data curation, Writing - original

frontiersin.org


https://doi.org/10.3389/fped.2024.1454487
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Kong et al.

draft. MY: Data curation, Writing - original draft. MW: Data
curation, Writing — original draft. HL: Methodology, Writing -
original draft. JJ: Methodology, Writing — original draft. CL: Data
curation, Writing - original draft. SZ: Funding acquisition,
Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. Fund
program: General Program of Natural Science Foundation of
Shandong Province (Grant Number ZR2022MH229), Science and
Technology Development Program of Jinan Municipal Health
Commission (Grant Numbers 2023-1-53, 2022-2-157), High-level
Research Program of Children’s Hospital of Shandong University
in 2023 (Grant Numbers SDFE-GCC2023003, SDFE-GCC2023005).

References

1. Kala PS, Azad S, Sharma T, Acharya S. Primary epithelial splenic cyst: a rare
encounter. Indian ] Pathol Microbiol. (2019) 62:605-7. doi: 10.4103/ IJPM.IJPM-
335-19

2. Alogaily M, Al Hayek S, Shafei M, Almaaitah HW, AlShammas F, Daradkeh S. A
large splenic epidermoid cyst initially misdiagnosed as a hydatid cyst. Am ] Case Rep.
(2023) 24:¢941585. doi: 10.12659/AJCR.941585

3. Mirilas P, Mentessidou A, Skandalakis JE. Splenic cysts: are there so many types? J
Am Coll Surg. (2007) 204(3):459-65. doi: 10.1016/j.jamcollsurg.2006.12.012

4. Cianci P, Tartaglia N, Altamura A, Fersini A, Vovola F, Sanguedolce F, et al. A
recurrent epidermoid cyst of the spleen: report of a case and literature review.
World ] Surg Oncol. (2016) 14:98. doi: 10.1186/s12957-016-0857-x

5. Hammouda SB, Mabrouk S, Bellalah A, Maatouk M, Zakhama A, Njim L. Large
splenic epithelial cyst: a rare presentation. Int J Surg Case Rep. (2022) 95:107201.
doi: 10.1016/j.ijscr.2022.107201

6. Pastore V, Bartoli F. A report of a giant epidermoid splenic cyst. Afr J Paediatr
Surg. (2014) 11(1):67-70. doi: 10.4103/0189-6725.129239

7. Okuno M, Yuasa N, Takeuchi E, Goto Y, Miyake H, Nagai H, et al. A case of
ruptured splenic cyst with elevated serum levels of CEA treated by laparoscopic
unroofing. Clin ] Gastroenterol. (2019) 12(6):642-9. doi: 10.1007/512328-019-00980-0

8. Banerjee JK, Saranga Bharathi R, Venkatesan S, Singh G. Epithelial cyst of spleen
presenting as hypersplenism. Med ] Armed Forces India. (2018) 74(1):85-8. doi: 10.
1016/j.mjafi.2016.10.010

9. Karbasian F, Ataollahi M, Mashhadiagha A, Moosavi SA, Forooghi M, Ansary N,
et al. Giant non-parasitic splenic cyst: a case report. ] Med Case Rep. (2023) 17:501.
doi: 10.1186/s13256-023-04246-9

10. Chaouch MA, Hadj Taieb A, Ben Jabra S, Noomen M, Zayeti M, Mili E, et al. A
case report of a large splenic epidermoid cyst treated with partial splenectomy. Ann
Med Surg (Lond). (2024) 86:1220-3. doi: 10.1097/MS9.0000000000001675

11. Kuzdan MO, Azizoglu M, Karaaslan B. Laparoscopic versus open splenectomy
in children: a comparative study with an extended description of the surgical
techniques. Acad ] Health Sci. (2023) 38(6):32-7. doi: 10.3306/AJHS.2023.38.06.32

12. Tiutiuca RC, Nastase Puscasu Al, Stoenescu N, Moscalu M, Bradea C, Eva I,
et al. Laparoscopic approach to primary splenic cyst: case report and review of the
literature. Life (Basel). (2024) 14:120. doi: 10.3390/1ife14010120

13. Trompetas V, Panagopoulos E, Priovolou-Papaevangelou M, Ramantanis G.
Giant benign true cyst of the spleen with high serum level of CA 19-9. Eur
] Gastroenterol Hepatol. (2002) 14:85-8. doi: 10.1097/00042737-200201000-00015

14. Soo WT, Lau KS, Yong SG, Soon KC. Giant epithelial nonparasitic splenic cysta
pre-operative diagnosis dilemma: a case report. Med ] Malaysia. (2021) 76:597-9.

15. Gomez DM, Sivaganesh S. Large epidermoid cyst of the spleen causing massive
splenomegaly: a case report. SAGE Open Med Case Rep. (2024)
12:2050313X241239530. doi: 10.1177/2050313X241239530

16. Esposito S, Leonardi A, Penta L, Prestipino M, Bertozzi M. Giant epidermoid
cyst of the spleen in a pediatric patient: a case report. Medicine (Baltimore). (2019)
98:€15653. doi: 10.1097/MD.0000000000015653

Frontiers in Pediatrics

10.3389/fped.2024.1454487

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

17. Jiang RD, Zhang ZL, Li T. Calcified cyst in the spleen. JAMA Surg. (2016)
151:675-6. doi: 10.1001/jamasurg.2016.0060

18. Vuyyuru S, Kharbutli B. Epidermoid cyst of the spleen, a case report. Int J Surg
Case Rep. (2017) 35:57-9. doi: 10.1016/j.ijscr.2017.04.014

19. Fernandez-Ruiz M, Guerra-Vales JM, Enguita-Valls AB, Vila-Santos ], Garcia-
Borda FJ, Morales-Gutiérrez C. Splenic hydatid cyst, a rare location of extrahepatic
echinococcosis: report of six cases. Eur ] Intern Med. (2008) 19(7):e51-3. doi: 10.
1016/j.ejim.2008.02.003

20. Nogi S, Noma K, Hashimoto M, Kato T, Maeda N, Tanabe S, et al.
Adenocarcinoma arising from widespread heterotopic gastric mucosa in the
cervicothoracic esophagus: a case report. Surg Case Rep. (2023) 9:132. doi: 10.1186/
540792-023-01707-7

21. Lopes MA, Ruano R, Bunduki V, Miyadahira S, Zugaib M. Prenatal diagnosis
and follow up of congenital splenic cyst: a case report. Ultrasound Obstet Gynecol.
(2001) 17:439-41. doi: 10.1046/j.1469-0705.2001.00401.x

22. Gezer HO, Oguzkurt P, Temiz A, Ince E, Ezer SS, Koger NE, et al. Spleen
salvaging treatment approaches in non-parasitic splenic cysts in childhood. Indian
J Surg. (2016) 78:293-8. doi: 10.1007/s12262-015-1373-x

23. Macheras A, Misiakos EP, Liakakos T, Mpistarakis D, Fotiadis C, Karatzas G.
Non-parasitic splenic cysts: a report of three cases. World J Gastroenterol. (2005)
11:6884-7. doi: 10.3748/wjg.v11.i43.6884

24. Morgenstern L. Nonparasitic splenic cysts: pathogenesis, classification, and
treatment. J Am Coll Surg. (2002) 194:306-14. doi: 10.1016/s1072-7515(01)01178-4

25. Costi R, Castro Ruiz C, Zarzavadjian le Bian A, Scerrati D, Santi C, Violi V.
Spleen hydatidosis treated by hemi-splenectomy: a low-morbidity, cost- effective
management by a recently improved surgical technique. Int J Surg. (2015) 20:41-5.
doi: 10.1016/j.ijsu.2015.06.018

26. Maeda E, Okano K, Suto H, Asano E, Oshima M, Kishino T, et al. Hybrid
approach to laparoscopic decapsulation combined with splenic artery balloon
occlusion in a patient with carbohydrate antigen 19-9 producing splenic cysts.
Asian ] Endosc Surg. (2017) 10:459-62. doi: 10.1111/ases.12376

27. Lowrie NR, Londahl MJ, Richter KK. Laparoscopic spleen-preserving dome
resection for a giant primary epithelial splenic cyst. BMJ Case Rep. (2021) 14:
€245635. doi: 10.1136/bcr-2021-245635

28. Shono K, Hashimoto Y, Shono T. Emergent laparoscopic dome resection and
omental suturing to the splenic parenchymal edge for a spontaneously ruptured
non-parasitic large splenic cyst in a pediatric patient: a case report. Surg Case Rep.
(2019) 5:201. doi: 10.1186/s40792-019-0750-2

29. Hassoun J, Ortega G, Burkhalter LS, Josephs S, Qureshi FG. Management of
nonparasitic splenic cysts in children. J Surg Res. (2018) 223:142-8. doi: 10.1016/j.
j$5.2017.09.036

30. Lese M. Laparoscopic spleen surgery: Baia Mare county emergency hospital
experience, Romania. Chirurgia (Bucur). (2016) 111:230-5.

31. Chen J, Yu S, Xu L. Laparoscopic partial splenectomy: a safe and feasible
treatment for splenic benign lesions. Surg Laparosc Endosc Percutan Tech. (2018)
28:287-90. doi: 10.1097/SLE.0000000000000568

frontiersin.org


https://doi.org/10.4103/ IJPM.IJPM-335-19
https://doi.org/10.4103/ IJPM.IJPM-335-19
https://doi.org/10.12659/AJCR.941585
https://doi.org/10.1016/j.jamcollsurg.2006.12.012
https://doi.org/10.1186/s12957-016-0857-x
https://doi.org/10.1016/j.ijscr.2022.107201
https://doi.org/10.4103/0189-6725.129239
https://doi.org/10.1007/s12328-019-00980-0
https://doi.org/10.1016/j.mjafi.2016.10.010
https://doi.org/10.1016/j.mjafi.2016.10.010
https://doi.org/10.1186/s13256-023-04246-9
https://doi.org/10.1097/MS9.0000000000001675
https://doi.org/10.3306/AJHS.2023.38.06.32
https://doi.org/10.3390/life14010120
https://doi.org/10.1097/00042737-200201000-00015
https://doi.org/10.1177/2050313X241239530
https://doi.org/10.1097/MD.0000000000015653
https://doi.org/10.1001/jamasurg.2016.0060
https://doi.org/10.1016/j.ijscr.2017.04.014
https://doi.org/10.1016/j.ejim.2008.02.003
https://doi.org/10.1016/j.ejim.2008.02.003
https://doi.org/10.1186/s40792-023-01707-7
https://doi.org/10.1186/s40792-023-01707-7
https://doi.org/10.1046/j.1469-0705.2001.00401.x
https://doi.org/10.1007/s12262-015-1373-x
https://doi.org/10.3748/wjg.v11.i43.6884
https://doi.org/10.1016/s1072-7515(01)01178-4
https://doi.org/10.1016/j.ijsu.2015.06.018
https://doi.org/10.1111/ases.12376
https://doi.org/10.1136/bcr-2021-245635
https://doi.org/10.1186/s40792-019-0750-2
https://doi.org/10.1016/j.jss.2017.09.036
https://doi.org/10.1016/j.jss.2017.09.036
https://doi.org/10.1097/SLE.0000000000000568
https://doi.org/10.3389/fped.2024.1454487
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Kong et al.

32. Wang X, Wang M, Zhang H, Peng B. Laparoscopic partial splenectomy is safe
and effective in patients with focal benign splenic lesion. Surg Endosc. (2014)
28:3273-8. doi: 10.1007/s00464-014-3600-0

33. Farhangi B, Farhangi A, Firouzjahi A, Jahed B. Huge epithelial nonparasitic
splenic cyst: a case report and a review of treatment methods. Caspian ] Intern
Med. (2016) 7:146-9.

Frontiers in Pediatrics

09

10.3389/fped.2024.1454487

34. Kong M, Liu W, Bai Y, Jia J, Liu C, Zhang S. Transumbilical single-site
laparoscopic treatment of small intestinal cavernous hemangioma in child: a case
report. Front Oncol. (2024) 14:1360557. doi: 10.3389/fonc.2024.1360557

35. Ji Y, Lai X, Xu Z. Transumbilical single-site two incision laparoscopic
pyloromyotomy for pediatric hypertrophic pyloric stenosis. BMC Surg. (2022)
22:218. doi: 10.1186/s12893-022-01672-2

frontiersin.org


https://doi.org/10.1007/s00464-014-3600-0
https://doi.org/10.3389/fonc.2024.1360557
https://doi.org/10.1186/s12893-022-01672-2
https://doi.org/10.3389/fped.2024.1454487
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Transumbilical single-site laparoscopic treatment of primary splenic cyst in child: a rare case report and review of literature
	Introduction
	Case report
	General information
	Physical examination and auxiliary examination
	Surgical procedure
	Patient postoperative conditions and pathological findings

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


