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A 55-year-old woman experienced 2 months of vaginal bleeding after intercourse. After gynecological examination, cervical biopsy, and imaging examinations including magnetic resonance imaging (MRI) and positron emission tomography/computed tomography (PET/CT), she was diagnosed with stage IIB cervical squamous cell carcinoma, which was associated with human papillomavirus (HPV) infection. The patient subsequently underwent robotic-assisted para-aortic lymphadenectomy, and the pathology results showed no evidence of cancer spread. She completed a treatment plan that included chemoradiotherapy, delivering a total radiation dose of 93.2 Gy along with concurrent cisplatin chemotherapy. Although a post-treatment evaluation indicated a partial remission (PR), follow-up imaging revealed unusual findings in the spleen, which were later confirmed to be metastatic cancer. The patient underwent a laparoscopic splenectomy, and the postoperative pathology confirmed the presence of squamous cell carcinoma metastasis. Genetic testing identified multiple somatic mutations and a high mutational burden in the tumor. After surgery, she received chemotherapy and targeted therapy. At present, her condition is stable, and she has survived for 12 months. This case highlights the complex nature of cervical cancer metastasis and the important role of genetic testing in developing personalized treatment plans.
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Introduction

Cervical cancer ranks as the fourth most frequently diagnosed cancer among women globally, especially in developing countries, where both the incidence and mortality rates are alarmingly high. The World Health Organization reports that cervical cancer accounts for over 300,000 deaths each year among women. The primary cause of cervical cancer is infection with human papillomavirus (HPV), particularly high-risk types such as HPV-16 and HPV-18, which play a significant role in its development (1). The clinical symptoms of cervical cancer can vary widely, with early signs often being subtle, including irregular vaginal bleeding, bleeding after intercourse, and unusual vaginal discharge. These symptoms are frequently overlooked, leading to delays in diagnosis (2). Despite recent advancements in cervical cancer screening and vaccination, the significance of early detection and prompt intervention remains crucial for improving patient survival rates (3).

This case report details the clinical journey of a 55-year-old postmenopausal woman who experienced vaginal bleeding after sexual intercourse and was eventually diagnosed with stage IIB cervical squamous cell carcinoma. This case is particularly noteworthy due to the occurrence of isolated splenic metastasis following standard treatment, a relatively rare event in cervical cancer cases. The report emphasizes the importance of a thorough differential diagnostic approach in clinical practice and highlights the need for careful monitoring and management of potential metastases during treatment. By analyzing this case, we aim to provide a reference for diagnosing and managing similar clinical situations in the future and to enhance the understanding of the metastatic pathways associated with cervical cancer.





Case presentation

On June 20, 2022, a 55-year-old postmenopausal woman experienced vaginal bleeding after intercourse. The bleeding was light and appeared as bright red spotting. It persisted for 2 months. The patient reported no vaginal discharge, anal fullness, lower abdominal pain, or lumbosacral discomfort. There were no symptoms of dysuria, hematuria, urinary frequency, urgency, or constipation. No swelling or pain was observed in the lower limbs. Additionally, the patient had no chest pain, cough, or hemoptysis. The patient also reported no fatigue or weight loss. No family history of tumors was noted. During her initial gynecological examination, the external genitalia appeared normal, and the vagina was patent. However, the cervix showed nodularity, measuring approximately 2 cm in diameter. The left parametrium was noted to be shortened and thickened, while the right side exhibited good elasticity. The uterus was anteverted and of normal size, with no masses palpated in the adnexa. A cervical biopsy confirmed the presence of moderately differentiated HPV-related squamous cell carcinoma located at the 6 and 12 o’clock positions, along with a diagnosis of high-grade squamous intraepithelial lesion (HSIL; Cervical Intraepithelial Neoplasia (CIN) III) within the cervical canal. The immunohistochemical analysis showed P40(+), P53(+,10%), P16(+), Her-2(−), Ki-67(+,60%), and CK5/6(+). Based on the gynecological examination and cervical biopsy results, the preliminary diagnosis was cervical squamous cell carcinoma stage IIB (International Federation of Gynecology and Obstetrics (FIGO) 2018). The pathology was clear, and no differential diagnosis was needed. Subsequent pelvic enhanced magnetic resonance imaging (MRI) revealed a soft tissue mass in the cervix measuring approximately 4.1 × 3.4 × 5.0 cm, with unclear parametric spaces, suggesting that it involved the vaginal fornix and extended into the uterine body. Positron emission tomography/computed tomography (PET/CT) scan indicated cervical thickening with increased metabolic activity, recording a maximum standardized uptake value (SUV) of 12.6 and measuring approximately 3.5 × 3.0 × 4.4 cm, affecting the lower segment of the uterine body. Tumor biomarkers were elevated, with cancer antigen 125 (CA-125) at 22.80 U/mL (reference range, 0–16.0 U/mL), cancer antigen 19-9 (CA19-9) at 41.46 U/mL (reference range, 0–34.0 U/mL), squamous cell carcinoma antigen (SCC) at 4.60 ng/mL (reference range, 0–1.50 ng/mL), and cytokeratin 19 fragment at 5.92 ng/mL (reference range, 0–2.08 ng/mL).

On July 1, 2022, the patient underwent robotic-assisted surgery, which involved dissecting the para-aortic lymph nodes, releasing intestinal adhesions, and marking lymph nodes. Postoperative pathology confirmed that there was no cancer metastasis in the para-aortic lymph nodes, with all seven sampled nodes showing no signs of cancer.

From July 12 to August 25, 2022, the patient received fixed-field intensity-modulated radiotherapy, totaling 50.4 Gy delivered in 28 fractions of 1.8 Gy each. This treatment targeted the uterus, cervix, bilateral adnexa, bilateral parametrium, part of the vagina, and surrounding pelvic lymphatic drainage areas. Alongside this, the patient was administered five weekly doses of cisplatin on July 13, July 20, July 27, August 4, and August 28, 2022, with each dose being 40 mg/m². Additionally, the patient completed six sessions of painless three-dimensional brachytherapy on August 5, August 12, August 19, August 26, September 2, and September 7, 2022, with each session delivering 5.5 Gy using one tube with two spheres. As a result, the total cumulative dose from both external irradiation and brachytherapy reached 93.2 Gy. After treatment, no vaginal bleeding recurred in the patient. The primary side effects experienced during the chemoradiotherapy included nausea, vomiting, and grade III bone marrow suppression; however, these symptoms improved with symptomatic treatment.

A follow-up MRI conducted on September 20, 2022, revealed a mass-like soft tissue signal in the cervix, primarily located on the posterior wall, with dimensions of approximately 2.3 × 2.0 × 2.5 cm. The results from the cervical ThinPrep Cytology Test (TCT) showed no intraepithelial lesions or malignant cells, categorizing the findings as negative for intraepithelial lesions or malignancy (NILM). Additionally, testing for HPV type 16 returned positive, and the SCC level was noted to be elevated at 1.90 ng/mL. A cervical biopsy revealed inflammatory necrotic tissue alongside chronic inflammation of the mucosal lining. These findings led to an assessment of the therapeutic response as partial remission (PR). The patient is currently undergoing regular follow-up examinations, which have shown no signs of disease progression or recurrence.

Figure 1 depicts the fluctuations in tumor markers throughout the follow-up period. The MRI in September 2023 revealed a normal-sized spleen with no abnormal signals or space-occupying lesions (Figure 2A). However, on December 26, 2023, an MRI identified a new isolated lesion in the spleen, measuring approximately 2.4 × 1.3 cm (Figure 2B). However, the patient exhibited no clinical symptoms. Further examinations were recommended to determine whether the lesions were primary or secondary, with the patient requesting continued monitoring. Subsequent follow-up assessments indicated a gradual increase in the size of the spleen lesion. An MRI performed on March 25, 2024, confirmed that the spleen lesion had grown to approximately 4.0 × 3.0 cm, indicating a notable increase from previous evaluations (Figure 2C).
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Figure 1 | Trend charts of squamous cell carcinoma antigen and cytokeratin 19 fragment. Three months prior to the initial detection of a splenic lesion in December 2023, the level of cytokeratin 19 fragment was abnormally elevated, whereas the squamous cell carcinoma antigen level showed abnormal elevation 3 months after the appearance of the splenic lesion.
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Figure 2 | Changes in splenic lesions on MRI during the follow-up period. (A) The MRI in September 2023 revealed a normal-sized spleen with no abnormal signals or space-occupying lesions. (B) The MRI in December 2023 demonstrated an abnormal signal lesion measuring approximately 2.4 × 1.3 cm within the spleen. (C) The MRI in March 2024 revealed an abnormal signal lesion measuring approximately 4.0 × 3.0 cm within the spleen. (D) The MRI in May 2024 indicated that the spleen was not enlarged. A mass shadow measuring approximately 5.8 × 4.6 cm was observed within the splenic parenchyma, with ill-defined borders. After contrast enhancement, there was mild-to-moderate heterogeneous enhancement at the periphery of the mass, while the internal portion showed minimal enhancement.

In May 2024, the patient reported intermittent dull pain in the left upper abdomen. The pain worsened during inhalation and persisted for 1 month. The pain was non-referred. Initially rated as 4 on the Numeric Rating Scale (NRS), the patient received oral lofentanil sustained-release tablets (2 tablets every 12 hours) for management. After treatment, the pain score had decreased to 1. Upon physical examination, the abdomen was found to be soft, with no tenderness, muscle rigidity, or rebound tenderness, and the spleen was not palpable. An MRI conducted on May 6, 2024, revealed that an isolated signal lesion in the spleen had increased in size to 4.6 × 4.0 cm, characterized by multiple septations and enhancement, which raised concerns about potential metastasis (Figure 2D). Following this, a PET/CT scan performed on May 8, 2024, identified a patchy low-density area in the spleen with indistinct borders, measuring approximately 4.4 × 3.5 cm, and an SUVmax of approximately 10.0 (Figure 3). On May 16, 2024, a CT scan showed that the spleen was not enlarged; however, it did reveal an isolated mass within the splenic parenchyma, measuring approximately 5.8 × 4.6 cm. This mass had indistinct borders and exhibited mild-to-moderate heterogeneous enhancement at its periphery, while the internal enhancement was minimal.
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Figure 3 | The PET/CT images acquired in May 2024. A patchy hypodense lesion was observed within the spleen, with ill-defined borders and a size measuring approximately 4.4 × 3.5 cm. The periphery of the lesion exhibits annularly elevated metabolic activity, with a maximum standardized uptake value (SUVmax) of approximately 10.0.

A multidisciplinary team of specialists recommended a splenectomy followed by postoperative anti-tumor therapies for the patient. On May 17, 2024, the patient underwent a laparoscopic total splenectomy. During the procedure, an enlarged spleen was observed, measuring 10.0 × 8.0 × 4.0 cm. The cut surface of the spleen revealed a grayish-white mass approximately 5.0 × 4.5 × 4.0 cm, which had a moderate consistency and exhibited necrotic areas. This mass was well-demarcated from the surrounding tissues and was located approximately 1.5 cm from the splenic hilum, close to the capsule. Post-surgical pathological analysis of both the spleen and tumor specimens confirmed the presence of metastatic cancer, with morphological and immunohistochemical characteristics consistent with squamous cell carcinoma metastasis, and clear margins were observed (Figure 4). The immunohistochemical profile showed P40(+), variable expression of P53, diffuse positivity for P16, CK5/6(+), and a Ki-67 proliferation index of 30%. The combined positive score (CPS) was estimated to be approximately 25. Genetic testing conducted on June 14, 2024, identified 24 somatic mutations, several of which were considered potentially clinically significant: the NCOR1 gene intron 28 c.3812–1 G>T mutation (49.84% abundance), PIK3CA gene exon 10 p.E542K (c.1624G>A) missense mutation (39.69% abundance), U2AF1 gene exon 2 p.S34F (c.101C>T) missense mutation (29.48% abundance), and PLXNA1 gene intron 27 c.4871-1G>A mutation (26.15% abundance). The tumor mutational burden (TMB) was measured at 6.09 Muts/Mb, placing this case within the top 29% of cervical cancer instances. Additionally, microsatellite instability (MSI) testing indicated an MSI-L/MSS status.
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Figure 4 | Pathological features following splenectomy. Hematoxylin and eosin (H&E) staining at ×200 magnification.The white arrows in the histological images indicate the deep purple areas representing squamous cell carcinoma. (A) Metastatic cancer lesions in splenic tissue; (B) Metastatic cancer lesions within splenic tumor tissue.

The patient refused immunotherapy. The patient subsequently received a treatment regimen consisting of paclitaxel (145 mg/m2), carboplatin (Area Under the Curve (AUC) = 5), and bevacizumab (15 mg/kg) over four cycles. The last chemotherapy session occurred in August 2024. After completing the treatment, the patient had no abdominal pain for 12 months (Figure 5). The main side effects during the patient’s treatment were nausea, vomiting, myelosuppression (grade II-III), fatigue, mild hypertension (142/91 mmHg), and mild numbness in the hands and feet, which improved with symptomatic treatment.

[image: Timeline detailing cancer diagnosis and treatment for a 55-year-old woman from June 2022 to August 2024. Key events include the initial diagnosis of cervical squamous cell carcinoma, various therapies such as para-aortic lymphadenectomy and radiotherapy with cisplatin, assessments indicating partial remission, and the discovery of a splenic lesion diagnosed as metastatic squamous cell carcinoma. Treatments included splenectomy, genetic testing, and chemotherapy. As of August 2024, the disease condition is stable.]
Figure 5 | Timeline diagram of patient diagnosis and treatment. This figure illustrates the process of the patient from initial treatment to recurrence and post-recurrence treatment, including time, diagnosis, important examination and test results, treatment plan, and evaluation of treatment outcomes.





Discussion

Interestingly, the spleen is an unusual site for metastasis from cervical cancer, with only a few cases reported in the literature (4). One significant factor in this process is genomic instability, which arises from HPV infection and is believed to play a crucial role in the spread of cervical cancer. Although there have been improvements in early detection and treatment options that allow many patients to receive timely care, the challenge of tumor metastasis remains a significant hurdle for achieving better prognoses. In the case discussed, the patient initially responded well to standard therapies; however, the later development of isolated splenic metastasis underscored ongoing challenges in managing the disease.

Research has shown that cervical cancer typically spreads through lymphatic and blood routes. The lymphatic spread mainly affects the pelvic and para-aortic lymph nodes, while hematogenous metastasis usually occurs in the later stages of the disease. Studies have also revealed that cervical cancer cells can enter the bloodstream, resulting in metastasis to various organs, including the lungs, liver, and bones (5).

Primary splenic tumors are extremely rare, and isolated splenic metastases from solid tumors are found in approximately 1% of autopsy cases (6). Typically, these splenic metastases originate from cancers such as breast, lung, and melanoma. While primary splenic tumors are uncommon and metastases generally come from other cancers, the specific mechanisms that lead to splenic metastasis in cervical cancer are not well understood.

Recent studies have indicated that the spleen, a key part of the immune system, may have a complex role in tumor metastasis. Several factors could contribute to this process: first, the unique structure of splenic blood sinuses can trap tumor cells, allowing cervical cancer cells in the bloodstream to enhance their retention and growth in the spleen through interactions with vascular endothelial cells (5, 7). Second, the spleen is rich in immune cells, which means that tumor cells must evade immune responses to survive. The microenvironment within the spleen may provide vital nutrients and signaling pathways that support tumor cell growth, thereby increasing their survival and proliferation. Third, specific genetic mutations may aid in the migration or adaptation of tumor cells within the spleen. Lastly, the peritoneum serves as an important pathway for the metastasis of cervical cancer cells into the abdominal cavity. Research has suggested that cervical cancer cells can affect the metastatic behavior of organs like the spleen through peritoneal dissemination, particularly as the cancer progresses and peritoneal infiltration facilitates the spread of tumor cells (8).

The occurrence of splenic metastasis in patients with cervical cancer is relatively rare, with the first documented case reported by Brufman et al. in 1977 (9). A review of existing cases reveals that the median age of patients with splenic metastasis from cervical cancer is 47 years, with a standard deviation of 10.32 years. Among these patients, 7.69% are classified as stage IB1, 7.69% as stage IIA, 50.00% as stage IIB, 7.69% as stage IIIB, 3.85% as stage IIIC, and 7.69% as stage IVA, indicating that stage IIB is the most commonly associated stage of cervical cancer linked to secondary splenic metastasis. In terms of histological classification, squamous cell carcinoma accounts for 69.23% of cases, adenocarcinoma for 23.08%, and adenosquamous carcinoma for 7.69% (Table 1) (4, 6, 8–30). The presence of splenic metastasis generally indicates disease progression and can present various clinical manifestations that may impact treatment strategies. Complications associated with splenic metastasis include splenomegaly with pain, thrombosis of the splenic vein, and the risk of splenic rupture (1, 20).


Table 1 | A literature review on cases of cervical cancer with splenic metastasis.
	Author
	Year of publication
	Age
	Stage
	Pathology
	Initial treatment
	PFS (month)
	Symptoms
	Metastasis
	Splenic metastatic lesion size
	Image
	Surgery after metastasis
	Chemotherapy after metastasis
	Survival (months)



	Aitelhaj M et al. (10)
	2014
	55
	IIB
	Squamous cell carcinoma
Poorly differentiated
	Chemoradiotherapy
	8
	A painful nodule in her left breast and left upper quadrant abdominal pain
	Isolated splenic metastasis and left breast metastasis
	10 cm at the largest diameter
	CT
	NA
	Paclitaxel and cisplatin
	3 months, died


	AlQattan AS et al. (8)
	2021
	54
	IIIB
	Adenocarcinoma
Moderately differentiated
	Chemoradiotherapy
	36
	Asymptomatic
	Isolated splenic metastasis
	3.5 cm × 3.2 cm
	MRI
PET/CT
	Distal pancreatectomy and splenectomy
	Paclitaxel and carboplatin
	More than 36 months, alive


	Bacalbasa N et al. (11)
	2017
	31
	IIB
	Squamous cell carcinoma
Moderately differentiated
	Neoadjuvant chemotherapy and radiation therapy followed by hysterectomy
	18
	Asymptomatic
	Isolated splenic metastasis
	5 cm × 5 cm
	NA
	Splenectomy
	Paclitaxel and cisplatin
	12 months, alive


	Brufman G et al. (9)
	1977
	43
	NA
	Squamous cell carcinoma
	NA
	60
	NA
	Isolated splenic metastasis
	NA
	NA
	NA
	NA
	NA


	Bhardwaj S et al. (12)
	2008
	50
	IIB
	Squamous cell carcinoma
	Radiotherapy
	41
	Pain and heaviness in the left hypochondrium
	Isolated splenic metastasis
	7.5 cm × 5.5 cm × 1 cm
	USG
	Splenectomy
	Chemotherapy
	48 months, alive


	Campagnutta et al. (13)
	1992
	47
	IIB
	Adenocarcinoma
	Radical hysterectomy
	60
	Left-sided abdominal pain
	Isolated splenic metastasis
	16 cm × 9 cm × 6.5 cm
	CT
Hepatosplenic scintigraphy
	Splenectomy
	NA
	7 months, alive


	Carvalho L et al. (14)
	1997
	47
	IIB
	Squamous cell carcinoma
Moderately differentiated
	Radiotherapy
	50
	Persistent left hypochondrium pain radiating to the ipsilateral shoulder and weight loss
	Isolated splenic metastasis
	19 cm
	CT
	Exploratory laparotomy
	Vincristine, methotrexate, bleomycin, and cisplatin
	15 months, alive


	Céline Petit et al. (15)
	2003
	41
	IIB
	Adenocarcinoma
Poorly differentiated
	Radiotherapy, chemotherapy, and surgery
	36
	Asymptomatic
	Isolated splenic metastasis and presacral level metastasis
	6.9 cm × 4.6 cm
	MRI
	Laparoscopic splenectomy
	Paclitaxel and carboplatin
	14 months, died


	Di Donato V et al. (16)
	2010
	30
	IVA
	Squamous cell carcinoma
Moderately differentiated
	Neoadjuvant chemotherapy and radical hysterectomy with bilateral adnexectomy
	30
	Abdominal pain mainly localized in the left upper quadrant
	A mass located in the proximity of the splenic hilum involving the gastric wall, pancreas, and splenocolic ligament
	2 cm
	PET/CT
	Splenectomy, distal pancreatectomy, and partial gastric resection
	Platinum-based chemotherapy
	12 months, alive


	Dixit J et al. (17)
	2016
	46
	IB1
	Squamous cell carcinoma
Moderately differentiated
	Radical hysterectomy and chemoradiotherapy
	17
	Fever and anorexia
	Isolated splenic metastasis and pelvic mesentery metastasis
	8 cm × 6 cm × 4.5 cm
	PET/CT
	Underwent resection of a segment of ileum with the mesenteric lesion and omentum and bladder peritoneum laparoscopically and splenectomy
	Paclitaxel and cisplatin
	Alive


	Filipescu A et al. (18)
	2018
	30
	IIB
	Squamous cell carcinoma
	Neoadjuvant radiochemotherapy followed by total radical hysterectomy
	8
	NA
	Isolated splenic metastasis
	NA
	Not documented
	Splenectomy
	NA
	8 months, alive


	Goktolga U et al. (19)
	2004
	45
	IIA
	Squamous cell carcinoma
Poorly differentiated
	Radical hysterectomy and adjuvant radiotherapy
	36
	Abdominal fullness and pain in the left hypochondriac region
	Isolated splenic metastasis and metastasis to hepatic artery and vein, stomach, left kidney, and adrenal gland
	8 cm
	USG
CT
	Explorative laparotomy was performed, but splenectomy or debulking surgery could not be done
	Cisplatin and 5-FU
	12 months after the second surgery, died


	GUPTA T et al. (20)
	2006
	41
	IIB
	Adenosquamous
Poorly differentiated
	Chemoradiotherapy
	10
	Vague dyspeptic and pulmonary symptoms, moderate pallor, and hepatomegaly
	Multiple hepatosplenic lesions and metastasis to the liver, celiac region, para-aortic lymph nodes, multiple thoracic vertebrae, and right humerus
	Multiple lesions
	USG
CT
PET/CT
	NA
	Paclitaxel and carboplatin
	NA


	Kim JH et al. (21)
	2008
	46
	IIB
	Adenocarcinoma
	Chemoradiotherapy
	11
	Asymptomatic
	Isolated splenic metastasis
	2.4 cm
	MRI
	Splenectomy
	Paclitaxel and carboplatin
	18 months, alive


	Kim JH et al. (21)
	2008
	54
	IIB
	Squamous cell carcinoma
	Chemoradiotherapy
	10
	Asymptomatic
	Isolated splenic metastasis
	3 cm
	CT
PET/CT
	Splenectomy
	Paclitaxel and carboplatin
	22 months, alive


	Klamminger GG et al. (22)
	2023
	37
	IIA
	Adenosquamous carcinoma
Poorly differentiated
	Radical hysterectomy with chemoradiotherapy
	17
	Intermittent left-sided abdominal pain
	Isolated, capsulated lesion
	NA
	CT
MRI
PET/CT
	Splenectomy
	Carboplatin, paclitaxel, pembrolizumab, and bevacizumab, followed by maintenance pembrolizumab and bevacizumab
	10 months, alive


	Klein B et al. (6)
	1987
	28
	IIB
	Squamous cell carcinoma
	Radiotherapy
	54
	Pain in her left upper abdomen
	Isolated splenic metastasis adhering to the kidney, left diaphragm, pancreas, and left adrenal gland
	NA
	CT
	Splenectomy, left nephrectomy, distal pancreatectomy, and excision of the diaphragm
	Intraperitoneal chemotherapy
	Alive


	Kumar A et al. (4)
	2022
	46
	NA
	Squamous cell carcinoma
	Hysterectomy and chemoradiotherapy
	7
	Small bowel obstruction
	Pelvic mass and peritoneal deposits
	Cystic lesions
	CT
PET/CT
	Exploratory laparotomy was undertaken with a diversion loop ileostomy
	Palliative chemotherapy
	NA


	Liu Q et al. (23)
	2020
	57
	IIB
	Squamous cell carcinoma
Moderately to poorly differentiated
	Chemoradiotherapy
	60
	Left upper abdominal distension and anorexia
	Isolated splenic metastasis
	5.0 cm × 6.5 cm
	CT
	Splenectomy
	Paclitaxel and cisplatin
	46 months, died


	Pang LC (24)
	2004
	50
	IIA
	Squamous cell carcinoma
Moderately differentiated
	Radical hysterectomy followed by radiotherapy
	60
	Asymptomatic
	Isolated splenic metastasis
	5.5 cm × 3.7 cm × 3.5 cm
	CT
MRI
PET/CT
	Laparoscopic splenectomy
	Cisplatin
	5 months, alive


	Sharma P et al. (25)
	2014
	52
	IIIB
	Squamous cell carcinoma
	Radical hysterectomy followed by radiotherapy
	36
	Pain and heaviness in left hypochondrium
	Massive solid cystic splenomegaly and metastatic involvement of the pancreas and left supraclavicular lymph nodes
	Massive solid cystic splenomegaly
	PET/CT
	NA
	Paclitaxel and carboplatin
	4 months, died


	Shankar ST et al. (26)
	2020
	55
	IVA
	Squamous cell carcinoma
Moderately differentiated
	Chemoradiotherapy
	36
	Asymptomatic
	Isolated splenic metastasis
	2.1 cm × 3.7 cm
	PET/CT
	Splenectomy
	NA
	12 months, alive


	Taga S et al. (27)
	2014
	49
	IIB
	Undifferentiated carcinoma
	Chemoradiotherapy
	10
	Asymptomatic
	Isolated splenic metastasis
	NA
	CT
	Splenectomy
	Nedaplatin
	20 months, alive


	Theocharopoulos C et al. (28)
	2025
	47
	IIIC
	Squamous cell carcinoma
	Chemoradiotherapy
	8
	Weakness, tiredness, and shortness of breath, severely anemic
	Isolated splenic metastasis appeared to directly invade the fundus of the stomach
	6.8 cm × 6.8 cm
	CT
	Splenectomy, distal pancreatectomy, longitudinal gastrectomy, and pyloroplasty
	Cisplatin, paclitaxel, and pembrolizumab
	8 months, died


	Valls et al. (29)
	1992
	55
	NA
	Adenocarcinoma
	Radical hysterectomy and radiotherapy
	14
	NA
	NA
	NA
	CT
	Splenectomy
	NA
	NA


	Villalón-López JS et al. (30)
	2014
	76
	IB1
	Adenocarcinoma
Moderately differentiated
	Hysterectomy and radiotherapy
	24
	Abdominal pain
	Two solid lesions
	5.3 cm × 5.5 cm and another greater than 2.1 cm × 2.2 cm
	CT
	Splenectomy
	Paclitaxel and cisplatin
	12 months, alive





PFS, progression-free survival; CT, computed tomography; NA, not available; MRI, magnetic resonance imaging; PET/CT, positron emission tomography/computed tomography; USG, ultrasound sonography; 5-FU, fluorouracil.



According to literature reports, the median survival time for patients with splenic oligometastasis from cervical cancer ranges from 5 to 30 months (15.86 ± 7.95 months) (23). In the case presented, the patient experienced a progression-free survival interval of 15 months from the end of cervical cancer treatment to the development of isolated splenic metastasis. Symptoms related to splenic metastasis in cervical cancer often present subtly, with patients frequently experiencing non-specific signs such as splenomegaly, which may result in abdominal pain or discomfort (4, 8). In some cases, systemic symptoms like fatigue, anemia, decreased appetite, and weight loss can also occur (4). These symptoms can mask other underlying health issues, making accurate diagnosis more challenging (31). For instance, 15 months after treatment, imaging studies revealed isolated splenic lesions in a patient; however, these lesions did not correlate with any clinical symptoms or signs at that time. It was not until 20 months post-treatment that the patient began to report discomfort and dull pain in the left upper quadrant of the abdomen, coinciding with imaging that showed a significant increase in both the size and extent of the splenic lesions. Clinical symptoms appeared nearly 5 months after imaging abnormalities were first detected, underscoring the vital role of routine imaging evaluations.

Common imaging techniques used in this context include ultrasound, CT, and MRI (5). CT scans often reveal splenomegaly and irregular margins, with findings that may indicate low-density areas or masses, which are crucial for assessing the size and location of tumors (32). MRI excels in imaging soft tissues, making it particularly useful for evaluating the spleen and surrounding structures (4, 5, 8). Additionally, PET/CT assesses the metabolic activity of the spleen, which helps in identifying metastatic lesions (4). PET/CT is recognized for its increased sensitivity in detecting these uncommon metastatic sites (4, 8). In this case, the patient underwent a comprehensive series of imaging evaluations, including CT, MRI, and PET/CT, which revealed isolated splenic lesions and significantly improved the accuracy of the diagnosis regarding splenic metastasis.

Individuals with splenic metastasis from cervical cancer often show non-specific changes in blood tests, such as anemia, low white blood cell counts, and reduced platelet counts, which suggest impaired splenic function (5, 33). However, in this case, the patient’s laboratory results did not indicate these common abnormalities. Some patients may also have elevated tumor markers like SCC, carcinoembryonic antigen (CEA), CA-125, CA19-9, and cytokeratin 19 fragment (4, 33). Although these markers are not specific to splenic metastasis, they can be useful in assessing disease progression and response to treatment (2, 4, 34). Notably, elevated tumor markers, particularly SCC, can predict metastasis with an accuracy of 46% to 92%, often being detectable up to 6 months before clinical signs appear, typically emerging 2 to 7.8 months earlier (35). In this case, imaging evaluation revealed a mild increase in cytokeratin 19 fragment 3 months before the splenic lesions were discovered. Meanwhile, SCC levels rose 3 months after the detection of spleen abnormalities. Both SCC and cytokeratin 19 fragment showed progressive elevation during serial tumor marker monitoring. Regular imaging assessments demonstrated gradual enlargement of the splenic lesion. Monitoring tumor markers dynamically can aid in condition evaluation.

The most reliable method to diagnose spleen metastasis is organ biopsy. In cervical cancer, spleen metastasis is closely associated with the aggressive behavior of tumor cells. In recent years, genetic testing and programmed death-ligand 1 (PD-L1) analysis have garnered significant attention in metastatic cervical cancer research. Studies have indicated that patients with spleen metastasis exhibit significantly elevated PD-L1 expression levels. This elevation may result from tumor cells suppressing T-cell activity to evade immune surveillance (4). In this case, the patient showed high PD-L1 expression with a CPS of approximately 25, making additional monitoring unnecessary. However, there is currently insufficient evidence to support routine dynamic monitoring of PD-L1. Re-evaluation of PD-L1 status may provide justification for adjusting treatment regimens only when disease progression or immune therapy resistance occurs. Immune checkpoint inhibitors target the programmed cell death protein 1 (PD-1)/PD-L1 pathway and show promising therapeutic potential for cervical cancer treatment. They demonstrate remarkable efficacy, especially in PD-L1-positive patients.

Genetic evaluations have identified four clinically significant mutations: NCOR1, PIK3CA, U2AF1, and PLXNA1. The expression of NCOR1 may influence how cervical cancer cells metastasize to the spleen. Previous studies have shown that NCOR1 can inhibit the transcription of p53, which in turn facilitates the progression and spread of cervical cancer (36). Additionally, mutations in PIK3CA are known to increase the invasiveness of tumor cells, promoting their migration to the spleen (34, 37). These mutations can lead to changes in the cytoskeleton and intercellular adhesion properties, enhancing the motility of cancer cells and allowing them to spread to the spleen through the bloodstream or lymphatic system (38). Therefore, PIK3CA mutations not only serve as indicators of cervical cancer onset but also may suggest a heightened risk for splenic metastasis. Similarly, mutations in U2AF1 are significantly linked to the increased invasiveness and metastatic potential of tumor cells (39). These mutations may affect the development of various tumors by altering the splicing of important oncogenes, indicating their potential as biomarkers for assessing the risk of splenic metastasis in patients with cervical cancer (40). Furthermore, PLXNA1 is involved in regulating critical processes such as the tumor microenvironment, angiogenesis, and epithelial–mesenchymal transition through various molecular pathways, thereby promoting tumor growth, migration, and metastasis (41).

Cervical cancer management requires a collaborative approach that brings together a multidisciplinary team, particularly in cases where splenic metastasis is present. This multidisciplinary treatment (MDT) framework leverages the expertise of professionals from various fields, such as gynecological oncology, radiation oncology, medical oncology, imaging, and pathology, to create tailored therapeutic strategies for each patient. Research has indicated that this coordinated effort significantly improves treatment effectiveness and increases survival rates for those affected by the disease (42).

Oligometastatic cervical cancer is defined by the presence of a limited number of metastatic lesions, typically no more than five. Importantly, there should be no local–regional recurrence, meaning that the tumor does not involve the uterus, cervix, upper third of the vagina, or pelvic wall (43). Treatment modalities, including surgical intervention, radiotherapy, and chemotherapy, should be customized based on the patients’ disease stage, the severity of splenic metastasis, and their overall health condition. Studies have shown that patients in the oligometastatic recurrence group have better progression-free survival (PFS) and disease-specific survival (DSS) than those in the metastatic recurrence group, regardless of the treatment regimen used. Within the oligometastatic recurrence cohort, surgical resection is linked to a lower risk of secondary cancer and significantly longer PFS (44).

Although splenic metastasis from cervical cancer is rare, surgical resection may offer a potentially curative option if the patient’s health is stable and the tumor is limited to the spleen, as supported by a documented case (44). The literature suggests that surgical removal of isolated splenic metastasis is typically performed using either laparoscopic or open surgical techniques. Postoperative pathological evaluations can confirm the nature and extent of the metastasis, which is crucial for guiding further treatment decisions (4, 8). In this case, the patient was diagnosed with metastatic squamous cell carcinoma following a splenectomy. Consequently, early identification of oligometastatic status and timely intervention are crucial to improving patient prognosis. However, these outcomes are closely linked to the patients’ physical condition, the location of metastases, and their response to treatment.

In recent years, the exploration of tumor biomarkers has greatly advanced the field of targeted therapies. Targeted agents, such as anti-VEGF medications like bevacizumab, are used alongside chemotherapy to improve patient outcomes by blocking the blood supply to tumors and slowing their growth, particularly in local tumor management and in delaying disease progression (45–47). In this case, the patient underwent a splenectomy followed by a treatment regimen that included paclitaxel, carboplatin, and bevacizumab. As of the submission date, the patient is alive and has shown no signs of recurrence or disease progression for nearly 9 months. Genetic testing has revealed several potentially significant mutations that could guide future treatment strategies. Research has suggested a link between TMB and the success of immunotherapy, which may lead to more personalized treatment approaches (48). Future studies should continue to investigate how genetic mutations impact treatment decisions and explore new targeted and immunotherapeutic options to improve the prognosis for patients with cervical cancer and splenic metastasis.





Conclusion

This case highlights the complex pathological mechanisms and treatment responses seen in patients with cervical squamous cell carcinoma, underscoring the vital role of early detection and monitoring of tumor metastasis in clinical practice. Recent advancements in medical technologies, especially in imaging and biomarker identification, have opened new avenues for the early detection and evaluation of splenic metastasis in cervical cancer. Future research should focus on several important areas: first, clarifying the mechanisms behind splenic metastasis and exploring how tumor cells survive and proliferate within the spleen. Second, a deeper analysis is needed to understand how the splenic microenvironment influences the behavior of cervical cancer cells, particularly in terms of immune evasion and their ability to metastasize. Furthermore, clinical trials should aim to enhance follow-up care for patients with splenic metastasis by evaluating the effectiveness of different treatment regimens in prolonging survival. These efforts will equip clinicians with more practical treatment guidelines for managing cervical cancer patients facing splenic metastasis. Therefore, the study of splenic metastasis remains a crucial area for ongoing investigation.

In summary, the exploration of splenic metastasis in cervical cancer offers important theoretical insights and practical implications for clinical practice. This research encourages the merging of clinical applications with foundational studies through collaborative efforts across various disciplines. Future research should focus on identifying prognostic indicators and biomarkers linked to splenic metastasis in cervical cancer, with the goal of developing more accurate predictive tools for clinical application.
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43

47

47

41

30

46

30

45

54

37

28

57

50

55

47

76
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B

NA

B

B

B

B

VA

1B1

B

A

B

i

B

A

B

NA

B

A

mB

VA

iy

il

NA

1B1

Pathology

Squamous cell
carcinoma
Poorly
differentiated

Adenocarcinoma
Moderately
differentiated

Squamous cell
carcinoma
Moderately
differentiated

Squamous cell
carcinoma

Squamous cell
carcinoma

Adenocarcinoma

Squamous cell
crcinoma

Moderately
differentiated

Adenocarcinoma
Poorly
differentiated

Squamous cell
carcinoma
Moderately
differentiated

Squamous cell
carcinoma
Moderately
differentiated

Squamous cell
crcinoma

Squamous cell
carcinoma
Poorly
differentiated

Adenosquamous
Poorly
differentiated

Adenocarcinoma

Squamous cell
crcinoma

Adenosquamous
carcinoma
Poorly
differentiated

Squamous cell
carcinoma

Squamous cell
crcinoma

Squamous cell
carcinoma
Moderately to
poorly
differentiated

Squamous cell
carcinoma
Moderately
differentiated

Squamous cell
crcinoma

Squamous cell
crcinoma
Moderately
differentiated

Undifferentiated

carcinoma

Squamous cell
carcinoma

Adenocarcinoma

Adenocarcinoma
Moderately
differentiated

Initial treatment

Chemoradiotherapy

Chemoradiotherapy

Neoadjuvant
chemotherapy and
radiation therapy
followed by
hysterectomy

NA

Radiotherapy

Radical
hysterectomy

Radiotherapy

Radiotherapy,
chemotherapy, and
surgery

Neoadjuvant
chemotherapy and
radical
hysterectomy with
bilateral
adnexectomy

Radical
hysterectomy and
chemoradiotherapy

Neoadjuvant
radiochemotherapy
followed by total
radical
hysterectomy

Radical
hysterectomy and
adjuvant
radiotherapy

Chemoradiotherapy

Chemoradiotherapy

herapy

Radical
hysterectomy with
chemoradiotherapy

Radiotherapy

Hysterectomy and.
chemoradiotherapy

Radical
hysterectomy
followed by

radiotherapy

Radical
hysterectomy
followed by

radiotherapy

Chemoradiotherapy

Chemoradiotherapy

Chemoradiotherapy

Radical

hysterectomy and
radiotherapy

Hysterectomy and
radiotherapy

PFS
(month)

60

1

60

50

36

30

36

10

1

10

54

60

36

14

Symptoms

A painful
nodule in her
left breast and
left upper
quadrant
abdominal pain

Asymptomatic

Asymptomatic

NA

Pain and
heaviness in the
left
hypochondrium

Lefi-sided
abdominal pain

Persistent left
hypochondrium
pain radiating to
the ipsilateral
shoulder and
weight loss

Asymptomatic

Abdominal pain
mainly localized
in the left upper
quadrant

Fever and
anorexia

NA

Abdominal
fullness and
pain in the left
hypochondriac
region

Vague dyspeptic
and pulmonary
symptoms,
moderate pallor,
and

hepatomegaly

Asymptomatic

Asymptomatic

Intermittent
left-sided
abdominal pain

Pain in her left
upper abdomen

Small bowel
obstruction

Left upper
abdominal
distension and
anorexia

Asymptomatic

Pain and

heaviness in left
hypochondrium

Asymptomatic

Asymptomatic

Weakness,
tiredness, and
shortness of
breath, severely
anemic

NA

Abdominal pain

Metastasis

Isolated splenic
‘metastasis and
left breast
metastasis

Isolated splenic
metastasis

Isolated splenic
metastasis

Isolated splenic
metastasis

Isolated splenic
metastasis

Isolated splenic
metastasis

Isolated splenic
metastasis

Isolated splenic
metastasis and
presacral level
metastasis

A mass located
in the proximity
of the splenic
hilum involving
the gastric wall,
pancreas, and
splenocolic
ligament

Isolated splenic
‘metastasis and
pelvic mesentery
metastasis

Isolated splenic
metastasis

Isolated splenic
metastasis and
metastasis to
hepatic artery
and vein,
stomach, left
Kidney, and
adrenal gland

Multiple
hepatosplenic
lesions and
metastasis to the
liver, celiac
region, para-
aortic lymph
nodes, multiple
thoracic
vertebrae, and
right humerus

Isolated splenic
metastasis

Isolated splenic
metastasis

Tsolated,
capsulated lesion

Isolated splenic
metastasis
adhering to the
Kidney, left
diaphragm,
pancreas, and
left adrenal
gland

Pelvic mass and
peritoneal
deposits

Isolated splenic
metastasis

Isolated splenic
metastasis

Massive solid
cystic
splenomegaly
and metastatic
involvement of
the pancreas and
left
supraclavicular
Iymph nodes

Isolated splenic
‘metastasis

Isolated splenic
metastasis

Isolated splenic
‘metastasis
appeared to
directly invade
the fundus of
the stomach

NA

Two solid
lesions

Splenic
metastatic
lesion size

10 cm at the

largest
diameter

35cmx32
m

5cmx5cm

NA

7.5em x 55
emx1em
16cmx 9

m x 6.5 cm

19 cm

69cmx46
em

2em

8cmx6cm
x 45 em

NA

8cm

Multiple
lesions

24cm

3em

NA

NA

Cystic
lesions

50mx65
m

55cmx37
em x35cm

Massive solid
cystic
splenomegaly

21emx37
m

NA

68cmx68
m

NA

53emx55
cm and
another
greater than
2.1emx22
am

MRI
PET/CT

NA

NA

UsG

o1

Hepatosplenic
scintigraphy

cr

MRI

PET/CT

PET/CT

Not
documented

UsG

UsG

PET/CT

MRI

cr
PET/CT

=
MRI
PET/CT

cr
PET/CT

cr
MRI
PET/CT

PET/CT

PET/CT

Surgery after
metastasis

NA

Distal
pancreatectomy
and splenectomy

Splenectomy

NA

Splenectomy

Splencctomy

Exploratory
laparotomy

Laparoscopic
splenectomy

Splenectomy,
distal
pancreatectomy,
and partial
gastric resection

Underwent
resection of a
segment of
ileum with the
mesenteric
lesion and
omentum and
bladder
peritoneum
laparoscopically
and splenectomy

Splenectomy

Explorative
laparotomy was
performed, but
splenectomy or
debulking
surgery could
not be done

NA

Splenectomy

Splenectomy

Splenectomy

Splenectomy,
left
nephrectomy,
distal
pancreatectomy,
and excision of
the diaphragm

Exploratory
laparotomy was
undertaken with

a diversion loop.
ileostomy

Splenectomy

Laparoscopic
splenectomy

NA

Splenectomy

Splenectomy

Splenectomy,
distal
pancreatectomy,
longitudinal
gastrectomy, and
pyloroplasty

Splenectomy

Splenectomy

Chemotherapy
after metastasis

Paclitaxel and
cisplatin

Paclitaxel and
carboplatin

Padlitaxel and
cisplatin

NA

Chemotherapy

NA

Vincristine,
methotrexate,
bleomycin, and
cisplatin

Paclitaxel and
carboplatin

Platinum-based
chemotherapy

Paclitaxel and
cisplatin

NA

Cisplatin and 5-
FU

Palitaxel and
carboplatin

Palitaxel and
carboplatin

Paclitaxel and
carboplatin

Carboplatin,
paclitaxel,
pembrolizumab,
and
bevacizumab,
followed by
maintenance
pembrolizumab.
and bevacizumab

Intraperitoneal
chemotherapy

Palliative
chemotherapy

Paclitaxel and
cisplatin

Cisplatin

Paclitaxel and
carboplatin

NA

Nedaplatin

Cisplat
paclitaxel, and
pembrolizumab

NA

Paclitaxel and
cisplatin

ission tomography/computed tomography; USG, ultrasound sonography; 5-FU, fluorouracil.

Survival
(months)

3 months,
died

More
than 36
months,
alive

2
months,
alive

NA

8
months,
alive

7 months,
alive

15
months,
alive

14
months,
died

12
months,
alive

Alive

8 months,
alive

12
months
after the
second

surgery,
died

NA

18
months,
alive

2
months,
alive

10
months,
alive

Alive

NA

6
months,
died

5 months,
alive

4 months,
died

2
months,
alive

20
months,
alive

8 months,
died

NA

12
months,
alive





