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1   |   INTRODUCTION

Follicular dendritic cell sarcoma (FDCS) is an infrequent 
neoplasm originating from lymph nodes and extranodal 
organs. It is characterized by the morphological and im-
munophenotypic features of follicular dendritic cells 
(FDCs).1–3 Due to its low incidence rate, fibrosarcoma 

of the bone (FDCS) is frequently overlooked or misdi-
agnosed.4–6 Although it can affect individuals of all age 
groups, it is most commonly observed in the middle-
aged population. The precise cause of FDCS remains 
unclear; however, ongoing research examines its associ-
ation with specific immune abnormalities and viral in-
fections.7,8 The diagnosis of this tumor primarily relies 
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Abstract
This study investigated the infrequent occurrence of tonsillar follicular dendritic 
cell sarcoma (FDCS) co-existing with schizophrenia, presenting a comprehensive 
examination of clinical, pathological, and literature aspects. A systematic literature 
review was conducted, focusing on articles related to “schizophrenia” and “sar-
coma,” with in-depth analysis of included case reports. Clinical data, pathological 
findings, and patient follow-up information were collected and synthesized. The 
study detailed a rare case of FDCS in the tonsil concurrent with schizophrenia, 
providing insights into diagnosis, treatment, and follow-up. A literature review 
of combined FDCS in the tonsil and schizophrenia cases highlighted their clini-
cal and pathological characteristics. Eight case reports encompassing 11 patients 
diagnosed with sarcoma and schizophrenia were included. Surgical resection was 
the preferred primary treatment, while chemotherapy was suggested for recur-
rences. Instances of co-occurring FDCS and schizophrenia were exceptionally 
limited, with tonsillar FDCS being particularly uncommon. The coexistence of 
tonsillar FDCS and schizophrenia was an exceptionally rare condition, posing 
diagnostic and therapeutic challenges. This study contributed valuable insights 
into clinical and pathological practice through a systematic review, underscoring 
the significance of early diagnosis and comprehensive management.
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on immunohistochemical examination, particularly the 
detection of FDC markers.2,9,10 Surgical excision is gen-
erally the preferred therapeutic approach; however, it is 
associated with increased rates of both recurrence and 
metastasis.11

Tonsils are an uncommon site for FDCS. Diagnosing 
and treating tonsil FDCs present unique challenges com-
pared to other anatomical regions. The clinical symptoms 
of tonsillar tumors often mimic those of common ton-
sillar diseases, potentially leading to delayed diagnosis. 
Furthermore, the surgical removal of tonsils may neces-
sitate more advanced techniques due to their anatomical 
location and proximity to vital structures. From a patho-
logical perspective, distinguishing it from other tonsil 
tumors is critical to ensure an accurate diagnosis and ap-
propriate treatment.12–14

Schizophrenia is a multifaceted mental disorder char-
acterized by etiology encompassing genetic, environ-
mental, and biological factors.15–17 While limited reports 
have linked schizophrenia and malignant tumors, this 
association has garnered significant attention in recent 
years. Several studies suggest a potential connection be-
tween schizophrenia and the pathogenesis of specific tu-
mors.18,19 However, the results of these studies have not 
consistently yielded findings, highlighting the need for 
further research. Systematic literature reviews provide 
clinicians with a valuable tool when encountering rare 
and complex diseases, aiding in their comprehension of 
the most recent advancements and research trends in the 
field. A more comprehensive and in-depth understand-
ing of diseases can be obtained by thoroughly analyzing 
existing and historical literature. The literature review 
undoubtedly offers a solid foundation for conducting re-
search, particularly concerning the rare FDCS of tonsils 
and its correlation with schizophrenia.

Given the aforementioned context, we firmly believe 
that it is imperative to conduct further investigations into 
the co-occurrence of tonsil FDCS and schizophrenia. This 
study aims to report a unique case and provide a compre-
hensive understanding of this rare disease through a sys-
tematic literature review. Through this study, we aim to 
enhance the understanding of FDCS among clinical and 
pathological physicians, offering guidance and recom-
mendations for its diagnosis and treatment.

2   |   MATERIALS AND METHODS

2.1  |  Case collection and medical history 
review

The patient was a 70-year-old female with a history 
of schizophrenia lasting over 20 years. She had been 

receiving long-term oral treatment with Risperidone 
Tablets and Sulpiride. The clinical data of all patients were 
thoroughly reviewed, encompassing medical history, 
physical examination findings, laboratory test results, im-
aging studies, and treatment strategies. Furthermore, we 
conducted a comprehensive review of patient medical re-
cords at Zhejiang Xin'an International Hospital, Zhejiang 
Provincial Armed Police Corps Hospital, and The First 
Affiliated Hospital of Zhejiang University to gather com-
prehensive information regarding the progression of pa-
tients' diseases.

2.2  |  Literature review data sources and 
retrieval strategies

To gain a comprehensive understanding of the associ-
ated risk factors in patients with co-existing sarcomas and 
schizophrenia, relevant literature up until October 2023 
was retrieved from MEDLINE, Embase, and Cochrane da-
tabases using keywords such as “dendritic cell sarcoma,” 
“amygdala,” and “schizophrenia.” These sources were uti-
lized as the primary data for the study.

2.3  |  Literature screening and 
quality assessment

We included all studies that met the following eligibility 
criteria: (1) population—patients diagnosed with FDCS 
and comorbid schizophrenia; (2) interventions—all pa-
tients in the studies underwent surgery, radiation therapy, 
or chemotherapy; (3) outcome measures—the number 
of patients who experienced adverse events, specifically 
tumor recurrence, during blood dialysis after surgery. Cell 
experiments, animal experiments, reviews, and literature 
related to meta-analyses were excluded from our review.

The literature screening was conducted using 
EndNote X9, a reference management software devel-
oped by Clarivate Analytics in the USA. After removing 
duplicate literature using both automated and manual 
methods, two researchers independently conducted 
a step-by-step screening of articles based on predeter-
mined eligibility criteria. They used titles, abstracts, and 
full-text contents as references during the screening pro-
cess.20 Any discrepancies were resolved through consul-
tations with a third-party researcher.21 In cases where 
there was an overlap between the population and the 
intervention being studied, selecting the study with a 
higher number of participants was advisable. All studies 
have obtained informed consent from the participants. 
Moreover, two researchers independently assessed the 
methodological quality of the included studies using 
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Review Manager v5.4 software. Any discrepancies were 
resolved through discussions with an independent 
researcher.22

2.4  |  Data extraction and 
comprehensive analysis

Two authors independently extracted comprehensive 
research data that met the analysis criteria. The study 
extracted the following items from each study: study 
designer, country, publication year, and characteristics 
of the main participants (including participant num-
ber, age, proportion of females, disease type, tumor site, 
treatment modality, history of schizophrenia, number of 
tumor recurrences). We have included the most recent 
or comprehensive information in cases involving mul-
tiple publications. If necessary, we contacted the corre-
sponding authors of the relevant studies for additional 
information.

2.5  |  Data analysis

We have comprehensively analyzed clinical data and 
pathological results from our patients, focusing specifi-
cally on the correlation between FDCS and schizophrenia. 
Furthermore, we performed a systematic review and anal-
ysis of the pertinent literature to briefly summarize and 
compare the characteristics of the documented cases, di-
agnostic methodologies, and treatment alternatives across 
various studies. Statistical analyses were conducted using 
GraphPad Prism 9.0 software.

3   |   RESULTS

3.1  |  Case

3.1.1  |  Clinical data

The patient was a 70-year-old female with a 20-year his-
tory of schizophrenia. She takes one tablet of Risperidone 
Tablets twice daily and one tablet of Sulpiride orally. 
Experiencing difficulty swallowing and a persistent 
sensation of obstruction during meals for more than a 
month, she sought medical attention at Zhejiang Xin'an 
International Hospital. A thorough physical examination 
identified the presence of a newly formed growth on the 
right tonsil. A biopsy was subsequently performed, and 
the pathology report, dated April 10, 2019, confirmed the 
diagnosis of FDCS. On April 29, 2019, the patient sought 

additional treatment and visited The First Affiliated 
Hospital of Zhejiang University.

Further inquiry into the medical history revealed that 
the patient sought medical treatment 16 years ago at the 
Zhejiang Armed Police Provincial General Hospital, com-
plaining of odynophagia. During that time, a suspected 
“right tonsillar tumor” led to a surgical intervention to 
remove the right tonsil and tumor. The patient's family 
reported that a postoperative pathology report confirmed 
the presence of a malignant tumor, but the specific details 
were unknown. The presenting symptoms upon admis-
sion included a nipple-like neoplasm on the upper seg-
ment of the right palatoglossal arch, displaying an uneven 
surface and involving the uvula.

Furthermore, a cauliflower-like neoplasm was ob-
served in the right tonsillar fossa, characterized by an 
irregular surface and ulceration. Following the patient's 
admission, relevant examinations were conducted. On 
May 2, 2019, a comprehensive surgery was carried out 
under general anesthesia. This surgery included radical 
resection of malignant tumors in the oral and pharyn-
geal regions, neck lymph node dissection (right-sided, 
levels 1–3), lymph node dissection on the tongue bone, 
release of nerve adhesions, external jugular artery strip-
ping, and pedicled muscle flap transplantation in the 
dissected area. During the surgery, a cauliflower-like 
tumor was identified on the right tonsil, involving the 
right side of the soft palate and uvula. Postoperative 
administration of antibiotics and wound care were 
provided.

The pathological examination revealed a mass in 
the right tonsil during the gross examination. A spec-
imen of irregular gray-white soft tissue measuring 
4.5 cm × 3.5 cm × 2.5 cm was submitted for evaluation. 
The surface of the tissue displayed multiple nodular le-
sions. An optical microscope observation revealed that 
the tumor cells were organized in spindle, sheet-like, 
and nodular formations. The cells display irregular 
shapes and visible nuclear division figures. Many lym-
phocytes were interspersed among the tumor cells, and 
tumor emboli were observed within the blood vessels. 
Immunohistochemical staining was performed on the 
lymphoid tissue (Figure 1C,D). The staining showed pos-
itive expression of CD21 and CD23, while CK(pan), P63, 
CK5/6, S-100, CD34, and CD1a were negatively expressed. 
HHV8 was suspected to be positive, but the EBER in situ 
hybridization result was negative.

The pathological diagnosis revealed a malignant spin-
dle cell tumor that had spread to the lymph nodes in the 
right tonsil. The tumor's morphology and results from im-
munohistochemical analysis were consistent with FDCS 
(Figure 1).
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3.1.2  |  Follow-up

The patient had been monitored for 38 months after sur-
gery with no relapse or metastasis detected. The patient 
continued to be monitored and was receiving regular 
treatment with Risperidone Tablets and Sulpiride for 
schizophrenia. The condition was well-managed.

3.2  |  Quantitative analysis of the 
literature review results

To investigate the risk factors related to the co-occurrence 
of FDCs and schizophrenia, we conducted a comprehensive 
search and review of pertinent literature. Figure 2 summa-
rized the results from the literature search and selection pro-
cess. During the literature search, 189 publications focusing 
on schizophrenia and FDCs were identified. Among these 
189 documents, roughly 10% described the concurrent pres-
ence of FDCs and schizophrenia, but only a limited number 

focus on FDCS. No additional eligible articles were identi-
fied by screening the reference list of included studies. All 
the articles included in this study had complete full texts 
and have been published in peer-reviewed journals. The 
details of the assessment of literature quality can be found 
in Figure 3. Based on the quality assessment, it was deter-
mined that all the studies included in the field of indicator 
selection have a low risk of bias.

Table 1 provides a summary of the baseline characteris-
tics that were included in the study. Following a systematic 
screening process, literature unrelated to FDCs and schizo-
phrenia and those with incomplete data were excluded. It 
led to a final analysis of 8 case reports. These eight studies 
comprised a combined total of 11 patients diagnosed with 
both FDCs and schizophrenia. The research consisted of 
three studies (37.5%) conducted in Europe, specifically in 
Italy and Germany; three studies (37.5%) conducted in Asia, 
specifically in Singapore and Japan; one study (12.5%) con-
ducted in America, specifically in the United States; and fi-
nally, one study (12.5%) conducted in Africa, specifically in 

F I G U R E  1   Microscopic observation and immunohistochemical staining features of follicular dendritic cell sarcoma in the right tonsil. 
(A, B) Tumor cells arranged in spindle-shaped, nodular patterns with some lymphocytes present (×100); (C) positive expression of CD21 
(×100); (D) positive expression of CD23 (×100).
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South Africa. The study includes primarily middle-aged and 
elderly women who were 37 or older. Among the eight in-
cluded studies, one study revealed that patients encountered 
tumor recurrence following surgical intervention.

A review of eight articles found that surgical resection 
was the predominant treatment method utilized in most 
cases described. Chemotherapy was advised for cases that re-
curred. According to the literature, there has been increased 
research on this disease in the past decade, attributed to ad-
vancements in diagnostic techniques and a greater under-
standing of the disease. Simultaneously, we have gathered 
postoperative performance data of patients included in the 
literature. However, limited research was available on pa-
tients who have both FDCS and schizophrenia and aside 
from this current report, no other cases of FDSC occurring 
in the amygdala have been identified (Table 2).

4   |   DISCUSSION

FDCS are a subset of dendritic cells originating from the 
stroma.1 Formerly referred to as dendritic reticulum cells, 
FDCs are accessory T cells of the immune system with 

antigen-presenting capabilities, primarily residing in pri-
mary and secondary lymphoid follicles.1,23,24 FDCS is a 
tumor comprising spindle or oval-shaped cells displaying 
the morphological and immunological characteristics of 
FDCs. This tumor was first documented by Monday and 
colleagues in 1986.25 FDCS is a relatively uncommon neo-
plasm, predominantly affecting adults with a median age 
of 50 years, and afflicting both males and females equally.26 
Diagnosis of FDCS hinges on histopathological examina-
tion and immunohistochemical analysis, with a specific 
focus on assessing the presence of FDCs in terms of mor-
phology and immunology. Despite its low incidence, the 
diagnosis and management of FDCS present substantial 
challenges.

While FDCS can manifest in individuals of all age 
groups, its prevalence is notably higher among the 
middle-aged population.26 Tonsillar FDCS is a rare oc-
currence, and its unique anatomical location and physio-
logical function introduce specific challenges in terms of 
diagnosis and treatment. Delayed diagnosis often stems 
from the clinical presentation's resemblance to other ton-
sil diseases, underscoring the critical importance of timely 
identification and management.

F I G U R E  2   PRISMA 2020 flowchart.



6 of 10  |      ZHANG et al.

Traditionally, limited attention was given to the po-
tential correlation between schizophrenia and malig-
nant tumors. However, as research progresses, mounting 
evidence suggests a potential genetic connection be-
tween schizophrenia and the pathogenesis of FDC. 
Furthermore, long-term medication use is proposed as 
a triggering factor for FDC.27 While the precise mech-
anisms of this association remain unclear, it provides a 
promising avenue for further research. Our systematic 
literature review revealed the rarity of simultaneous 
tonsillar FDCS and schizophrenia occurrences. Notable 
differences exist in specific clinical and pathological 
features compared to previous studies, potentially influ-
enced by factors such as patient genetics, environment, 
and other unidentified variables (Figure 4).

Currently, there is no standardized treatment plan for 
FDCS, with available modalities encompassing surgical 
resection, chemotherapy, radiotherapy, and tyrosine ki-
nase inhibitors.28 In foreign literature, there have been 35 
reported cases of FDCS outside the tonsils, with surgical 
removal commonly employed as the primary treatment 
for localized FDCS.29 FDCS is characterized as a low to 
moderately malignant tumor,30 which may exhibit local 

recurrence and distant metastasis. While IPT-like FDCS 
can experience local recurrence, it typically presents as a 
slow-growing tumor.31,32 Histological features associated 
with a poor prognosis include a tumor size of 6 cm, the 
presence of 5 mitotic figures per 10 high-power fields, ne-
crosis, and significant tumor cell atypia.33,34

The primary limitation of this study is the limited num-
ber of cases, as only a single case was included, poten-
tially introducing bias in our conclusions. Additionally, 
the short duration of case follow-up has resulted in in-
sufficient long-term prognosis data. Moving forward, we 
intend to conduct further research involving a larger num-
ber of tonsillar FDCS cases to gain a more comprehensive 
understanding of their clinical and pathological charac-
teristics and their association with schizophrenia. This 
study offers fresh insights into this rare disease through 
a thorough analysis and discussion of a case involving 
the co-occurrence of FDCS and schizophrenia. These 
findings hold significant scientific and clinical value, con-
tributing to a deeper understanding of the disease and 
serving as references for clinical practice. However, given 
the limitations of this study, further research is necessary 
to validate and strengthen our findings.

F I G U R E  3   Quality assessment of 
included studies. (A) Bias risk graph 
depicting the reviewers' judgments 
on each bias risk item, represented as 
percentages across all included studies; 
(B) summary of bias risk, providing a 
retrospective review of the judgment on 
each bias risk item for each included 
study, with red indicating high risk, green 
indicating low risk, and yellow indicating 
unknown risk.
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T A B L E  2   Baseline characteristics of FDSC patients included in the study (n = 6).

Study Country

Sample 
size 
(% female) Age Cancer site Treatment

Schizophrenic 
history 
(years)

Tumor 
recurrence 
(%)

11 Italy 2 (50) 49.5 (44–55) Cervical adenopathy/diffuse 
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Surgery/
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22.5 (20–25) 0

22 Japan 1 (0) 44 Cervical lymph node swelling Surgery 20 -

33 Germany 1 (0) 52 GI tract and mesentery/
omentum

Surgery 6 -

44 Japan 1 (100) 55 Left submandibular lymph Chemotherapy 25 0

Current 
case

China 1 (100) 70 Tonsils Surgery 20 0

F I G U R E  4   Conceptual diagram of pathology and treatment investigating the comorbidity of follicular dendritic cell sarcoma and 
schizophrenia based on evidence-based medicine.
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