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Introduction and importance: Currently, there is a lack of reliable evidence on the management of splenic cysts, which are rare.
Exploring the efficacy of laparoscopic partial splenectomy can aid in the accumulation of treatment-related evidence.
Case presentation: Here, we report the case of a 31-year-old female who was diagnosed with a giant splenic cyst with elevated
serum CA19-9 and subsequently underwent laparoscopic partial splenectomy.
Clinical discussion: The effects of most treatment options for splenic cysts, including percutaneous aspiration and drainage,
fenestration, and partial splenectomy, have not been confirmed by high-level evidence. With the development of minimally invasive
surgery, laparoscopic partial splenectomy has drawn increasing attention. Additionally, the relationships between tumormarkers and
splenic cysts need to be further elucidated.
Conclusions: Laparoscopic partial splenectomy might be recommended for patients with splenic cysts, especially when the cysts
are not completely covered by the splenic parenchyma.

Keywords: carbohydrate antigen 19-9, case report, laparoscopy, splenectomy, splenic cysts

Background

Splenic cysts are rare, with an incidence of ~1%[1,2]. These cysts
can be classified into parasitic and nonparasitic cysts according to
their etiology or true and pseudocysts according to the presence or
absence of a cellular epithelial lining. Nonparasitic splenic cysts
(NPSCs), the majority of splenic cysts, can be the result of trauma,
neoplasm, infection, and other causes[3]. Additionally, elevations
in the levels of certain tumor markers (CA19-9, CA125, CEA)
have been reported in NPSCs, which increases the difficulty of
distinguishing them from splenic neoplasms[4,5]. Thus far, few
researchers have reported the presence of idiopathic nonparasitic
cysts, and many relevant studies are case reports or reviews. Here,
we report the case of a patient with an idiopathic pseudocyst and a
serum CA19-9 level elevation for whom laparoscopic partial

splenectomy was successfully performed. This case has been
reported in line with the SCARE 2023 criteria[6].

Case presentation

A 31-year-old female patient with no complaints was admitted to our
hospital for a splenic mass. Three years prior to presentation, a small
(maximal diameter: 1.1 cm) splenic mass was identified through
ultrasound examination and was suspected to be a splenic cyst.
However, themass had increased in size (maximal diameter: 11.2 cm)
over the year prior to presentation.During this period, this patient had
not received any medical treatment. She had not been to any endemic
areas, nor had she been through a major trauma. Additionally, the
patient had no history of cancer or genetic or chronic diseases.

No obvious abnormalities were found in the patient’s physical
examination upon admission.Her initial laboratory test results were
unremarkable except for an increased serum CA19-9 level of
52.54 U/ml (normal:<27U/ml). In addition, Epstein–Barr virus and
hydatid test results were negative. Abdominal ultrasound reex-
amination showed an anechoic dark area in the upper pole of the
spleen, ~8×11 cm in size, with a regular shape and
no obvious blood flow inside. Further abdominal enhanced com-
puterized tomography revealed that the size of the splenic upper
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pole mass was 8.4×11.2 cm, with irregular density and no sig-
nificant enhancement after enhanced scanning (Fig. 1). Based on
these results, we diagnosed this patient with an idiopathic non-
parasitic splenic cyst.

To avoid complications such as cyst rupture or bleeding and to
achieve maximal spleen preservation, we decided to perform
laparoscopic partial splenectomy for this patient. Following the
induction of general anesthesia, the patient was placed in a supine

Figure 1. Enhanced abdominal computerized tomography showing a giant splenic cyst: (A) Sagittal view; (B) coronal view; (C) transverse view.

Figure 2. Intraoperative photos of laparoscopic partial splenectomy: (A) giant splenic cyst in the upper pole of the spleen (arrow); (B) necrotic boundary line after
clamping the superior splenic blood vessel (dotted line); (C) hemostatic gauze coverage after cyst resection.

Figure 3. Operative specimen of splenic cyst. (A) The giant splenic cyst measured 10× 8 cm with a wall thickness of about 0.2 cm; (B) Under the microscope, the
structure of the cyst wall is mainly composed of fibrous connective tissue, abundant lymphocytes and histiocytes, dilated and bleeding small blood vessels, and
calcified areas. No malignant tumor cells or epithelial cells were found.
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position.We initially introduced a 30° Storz laparoscope through
a 10-mm port, situated 1 cm to the left of the umbilicus, to
visualize the splenic cyst, which measured ~10 cm in its maximal
diameter and was located at the upper pole. Subsequently, we
inserted trocars 5, 12, and 5 mm in diameter at the following
locations: 1 cm below the xiphoid process, 1 cm below the costal
margin along the left midclavicular line, and 1 cm below the
costal margin in the left anterior axillary line. The splenogastric
ligaments and associated vasculature were meticulously dissected
using an ultrasonic scalpel (Harmonic Scalpel, Ethicon Endo-
Surgery), which facilitated the complete detachment of the splenic
cyst from the surrounding adherent tissue. The superior arter-
iovenous pedicle of the spleen, which was situated on the surface
of the cyst, was identified and ligated usingHemlock clamps. This
maneuver resulted in the demarcation of the ischemic necrosis
boundary around the cyst. Along this boundary, the cyst and a
portion of the spleen were excised after complete aspiration of the
sac fluid (Fig. 2). Hemostasis was achieved by employing an
electrocoagulation rod, and hemostatic agents were applied to the
surgical site. The drainage tube was then strategically positioned.

The operation time and blood loss were 120 min and 50 ml,
respectively. This patient recovered well and could leave the bed one
day after surgery. On the fifth day after surgery, the drainage tubes
were removed. Reexamination blood tests indicated that the serum
CA19-9 level had returned to within the normal range, but the pla-
telet count had increased to 389×109 (normal: 125–350×109).
Accordingly, oral aspirin (50 mg) was given every day. On post-
operative day 7, this patient was discharged with no postoperative
complications. Pathological examination confirmed that there were
no epithelial cells on the cystic wall, indicating a spleen pseudocyst
(Fig. 3). Two weeks postdischarge, the patient exhibited a normal-
ization of the platelet count, prompting the cessation of oral medi-
cation. Subsequent ultrasonic or computed tomography imaging
conducted at 3, 6, and 12 months postprocedure demonstrated no
evidence of cyst recurrence. Furthermore, the patient reported no
adverse symptoms or complaints during these follow-up intervals.

Discussion

With the development of surgical techniques, spleen-preserving
approaches targeting splenic cysts are gradually gaining popu-
larity. However, the effects of most treatment options, including
percutaneous aspiration and drainage, fenestration, and partial
splenectomy, have not been confirmed by high-level evidence
(Table 1).

Percutaneous aspiration and drainage guided by imaging
techniques are known to be minimally invasive and easy-to-per-
form procedures. However, the major concern for this technique
may be its associated high recurrence rate, which is reported to be
29.1%, according to Akhan’s report[7]. In contrast, radical cyst
resection can be achieved via splenectomy, and the assistance of
laparoscopy helps reduce perioperative complications. Partial
splenectomy is often preferred to total splenectomy because
lesions can be radically resected and splenic function can be
preserved. This advantage is the reason for the selection of this
operation plan for our patient. However, surgeons should note
that the cyst was mainly located in the upper pole of the spleen in
this patient. If cysts are completely surrounded by splenic par-
enchyma, total splenectomy is recommended considering the risk
of bleeding[17]. Additionally, laparoscopic fenestration may be
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applicable for most splenic cysts except splenic hydatid cysts,
which require surgeons with high levels of experience and tech-
nical requirements[18]. In recent decades, innovative methods
such as 3D or robot-assisted surgery[9,19], watchful waiting[20],
and indocyanine green dye[1] have been proposed, but further
validation of these methods in clinical practice is needed.

To differentiate splenic cysts from malignant tumors, we fur-
ther tested the plasma levels of tumor markers and found only an
increased CA19-9 level. Hoshino et al.[21] and Madia et al.[22]

reported similar changes in serum tumormarker levels. However,
abnormally high serum CA19-9 and CEA levels have been found
in some other patients, especially those with ruptured cysts[23].
Such changes have not been validated. One possible explanation
may be that epithelial cells produce and release tumor markers
into the cyst and blood. CA19-9 levels might be indicative of
treatment effects on splenic epidermoid cysts since an obvious
decrease in CA19-9 levels has been observed after treatment[23].
Oddly, the splenic lesion of our patient was confirmed to be a
pseudocyst without epithelial cells, but similar CA19-9 changes
were still found. The significance of changes in tumor marker
levels remains unknown, and these changes need to be validated.
However, we believe that the use of tumor markers to differ-
entiate tumors should always be the first priority.

Conclusion

Laparoscopic partial splenectomy is worthy of consideration
when splenic cysts are not completely covered by the splenic
parenchyma. However, the significance of changes in tumor
marker (CA19-9, CEA, etc.) levels is still unclear, and these
changes need to be validated. Large-scale and multicenter studies
are urgently needed to solve the current dilemma of low-quality
evidence regarding splenic cysts.
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