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Abstract. Fever is a common clinical presentation of a number 
of diseases. A sustained unexplained fever >38.3˚C lasting for 
>3 weeks without an established diagnosis despite intensive 
diagnostic evaluation is referred to as fever of unknown origin 
(FUO). FUO remains a clinical challenge for physicians, as it 
may be attributed to a wide range of disorders, mainly infec-
tions, malignancies, non‑infectious inflammatory diseases 
and miscellaneous diseases. We herein report the case of 
a 59‑year‑old male patient who presented with prolonged 
unexplained fever and was found to have a diffusely enlarged 
hypermetabolic spleen, as shown on 18F‑fluorodeoxyglucose 
positron emission tomography/computed tomography exami-
nation. Following splenectomy, histopathological examination 
revealed primary splenic lymphoma (PSL) of B‑cell origin. 
The patient received 6 courses of systemic chemotherapy with 
rituximab, etoposide, cyclophosphamide, doxorubicin, vincris-
tine and prednisone (R‑ECHOP regimen) and responded well 
to treatment. Thus, in patients with FUO and splenomegaly, 
the possibility of PSL should be taken into consideration.

Introduction

The term ʻfever of unknown originʼ (FUO) was first intro-
duced by Petersdorf and Beeson in 1961 based on an analysis 
of 100 cases, and it was defined as recurrent fever >38.3˚C, 

lasting for >3 weeks, remaining undiagnosed after 1 week of 
in-hospital evaluation (1). Several decades later, the criteria 
of FUO diagnosis have changed and it is currently defined 
by lack of a definitive diagnosis after appropriate inpatient 
or outpatient evaluation (2). In view of the patient's clinical 
circumstances and underlying immune status, FUO was 
categorized into classic, nosocomial, neutropenic and human 
immunodeffiency virus (HIV)‑associated FUO by Durack 
and Street in 1991 (3). The etiologies of classic FUO mainly 
include infections, malignancies, non‑infectious inflammatory 
diseases and miscellaneous causes, while some cases remain 
undiagnosed (4,5).

Primary splenic lymphoma (PSL) is a rare malignant 
lymphoma with an incidence of ~1% among patients with 
non‑Hodgkin lymphoma (NHL) (6), although the spleen 
is involved in approximately half of the cases of Hodgkin's 
disease and one‑third of NHLs as part of systemic disease (7,8). 
Dasgupta et al (9) strictly defined PSL as lymphoma origi-
nating in the spleen and limited to the spleen and splenic hilum, 
without invasion of other sites, with an interval of ≥6 months 
prior to the appearance of lymphoma elsewhere.

We herein present the case of a 59‑year‑old male patient with 
diffuse large B‑cell PSL, who only exhibited sustained fever, 
without other remarkable complaints. To investigate the cause 
of the FUO, fluorine‑18‑fluorodeoxyglucose positron emis-
sion tomography/computed tomography (18F‑FDG‑PET/CT) 
examination was performed and revealed a diffusely enlarged 
hypermetabolic spleen. Following diagnostic splenectomy, the 
histopathological diagnosis was diffuse large B‑cell primary 
splenic NHL.

Case report

A 59‑year‑old male patient presented with a history of fever 
for 1 month. The temperature reached >39˚C, with episodes 
of chills, and the fever subsided spontaneously several hours  
later, followed by sweating, which happened 1‑2 times/day. A 
mild cough with a small amount of white foamy phlegm were 
the only other complaints. The patient's condition had been 
treated as an infectious disease, with administration of cepha-
losporin for 7 days and sequential quinolone for 2 days prior 
to hospitalization, but without improvement of the symptoms. 
The patient had undergone perianal abscess removal surgery 
1 year prior, and denied a history of tobacco, alcohol, or illicit 
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drug use. There was also no report of food or medication aller-
gies.

On admission, the patient's temperature was 36.8˚C, 
with a pulse rate of 70 beats per minute. The findings of the 
physical examination were unremarkable, apart from bilateral 
moist crackles and coarse breath sounds in the lungs, dental 
caries and multiple folliculitis on the face and neck. On 
laboratory investigation, the complete blood count revealed 
mild anemia, with a hemoglobin level of 116 g/l. Urinalysis 
revealed proteinuria and occult blood, and the biochemical 
profile revealed mild hepatic function test abnormalities, with 
a total protein level of 52 g/l, an albumin level of 29 g/l and 
a serum lactate dehydrogenase level of 626 U/l. The patient 
had increased parameters of inflammation and infection, with 
an erythrocyte sedimentation rate (ESR) of 59 mm/h (normal, 
<20 mm/h), a high‑sensitivity C‑reactive protein (CRP) level 
of 63.7 mg/l (normal, <8 mg/l) and a procalcitonin level of 
23.96 ng/ml (normal, <0.5 ng/l). The indicators of autoimmune 
disease, such as extractable nuclear antigen and antineutrophil 
cytoplasmic antibodies, were all negative. Screening for 
specific infectious diseases, including tuberculosis, malaria, 
enteric fever, viral infections such as HIV, cytomegalovirus, 
Epstein‑Barr virus (EBV) and coxsackievirus, was negative. 
The blood, urine and stool cultures were negative. However, 
the sputum culture was positive for Enterobacter cloacae 
and Candida albicans. CT scanning of the chest revealed 
bilateral interstitial changes in the lung bases, with enlarged 
lymph nodes in the mediastinum. Abdominal ultasonography 
revealed splenomegaly (13.2x4.5 cm) with normal echotexture. 
The findings of magnetic resonance imaging of the brain were 
normal.

Taken together, the results of these examinations indicated 
that infection occurred during the course of the disease, but the 
infectious factor was clearly not the only cause of the fever, as 
the patient's temperature would still increase to ≤40˚C, whether 
all antibiotics were stopped on admission, as the patient's vital 
signs were stable, or whether empirical therapy was adopted 
using antibiotics against gram‑positive or ‑negative bacteria 
and fungi, intermittent steroids, and even diagnostic treatment 
with antimalarials.

To clearly determine the cause of the unexplained fever, 
more specialized examinations were performed. The periph-
eral blood and bone marrow aspiration films did not reveal 
any abnormalities, and the bone marrow culture was negative. 
However, the patient's condition did not improve and he devel-
oped dyspnea, fatigue and malaise, despite antibiotic treatment 
and intermittent glucocorticoid therapy. The complete blood 
count revealed progressive decrease of the red blood cell count, 
hemoglobin concentration and platelet count over 2 weeks. A 
18F‑FDG‑PET/CT scan was performed to investigate the possi-
bility of a malignant neoplasm, and it revealed an enlarged 
spleen with diffuse increased uptake of 18F-FDG, without 
involvement of lymph nodes or other organs (Fig. 1). Diagnostic 
splenectomy was performed after obtaining the patient's 
informed consent. The histopathological diagnosis was diffuse 
large B‑cell primary splenic NHL with splenic hilar lymph 
node involvement (3/3). Immunohistochemical staining of the 
tumor cells was positive for CD20, CD5, multiple myeloma 
oncogene 1, paired box 5 and B‑cell lymphoma (BCL) 2, and 
the Ki‑67 labeling index was >90%; the cells were negative 

for CD3, CD21, CD30, CD10, BCL6 and cyclin D1 (Fig. 2). 
EBV‑encoded RNA was negative by in situ hybridization 
of EBV. The patient received chemotherapy with rituximab, 
etoposide, cyclophosphamide, doxorubicin, vincristine and 
prednisone (R‑ECHOP regimen) and responded well to this 
treatment. However, after 2 courses of chemotherapy, the 
patient developed fever again, with a decrease in the platelet 
count, hemoglobin level and granulocyte number, and abnormal 
hepatic function. The bone marrow aspiration revealed the 
presence of hemophagocytic cells. VP16, dexamethasone and 
γ‑globulin were administered, as hemophagocytic syndrome 
was suspected. The patient's temperature and complete blood 
count returned to normal, but the liver function was not 
restored until ~1 month later, after which time chemotherapy 
was continued. A total of 6 chemotherapy cycles were admin-
istered and the patient responded well to this treatment. Until 
the date of the last follow‑up (May 30, 2016), the patient had 
not developed any other discomfort.

Discussion

PSL is a rare malignant disease with an ambiguous definition, 
as the spleen is involved in a number of malignancies, particu-
larly hematological malignancies, such as Hodgkin's lymphoma 
and NHL (6,7,10,11). In addition to the splenic lesions, the 
strict diagnostic criteria of PSL include i) splenomegaly, 
ii) excluding involvement of other sites by laboratory tests and 
imaging studies, iii) negative liver and lymph node biopsies, and 
iv) disease‑free status for ≥6 months after splenectomy (9). PSL 
was grouped into three stages by Ahmann et al (10), depending 
on the extent of the disease: In stage I, the tumor is limited to 
the spleen; in stage II, the splenic hilum nodes are involved; 
and stage III includes involvement of the liver or lymph nodes 
beyond the splenic hilum; the patient in our case had stage II 

Figure 1. Whole‑body 18F‑FDG‑PET/CT images: Transaxial views of 
(A) CT, (B) PET and (C) PET/CT showing an enlarged spleen with diffusely 
increased uptake of 18F‑FDG. (D) Coronal views on whole‑body PET did not 
reveal involvement of other organs. FDG, fluorodeoxyglucose; PET, positron 
emission tomography; CT, computed tomography.
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disease. The most common histological subtype of PSLs is large 
B‑cell type (12,13). The most common presenting symptoms of 
PSL are fever, malaise, left upper quadrant pain, weight loss and 
night sweats (14,15). Furthermore, during the early stages of 
the disease, patients tend to be asymptomatic (16) and physical 
examination or laboratory tests usually cannot provide specific 
diagnostic information, which greatly increases the difficulty 
of diagnosing true PSL. However, imaging studies may provide 
more useful information for the diagnosis.

FUO is a common manifestation of a number of 
diseases, which are classified into infections, malignancies, 
non‑infectious inflammatory diseases, miscellaneous causes 
and undiagnosed conditions (4,5). Among these etiologies, 
infection was the most common cause of FUO in the 1961 
survey (1). However, according to Petersdorf's study published 
in 1992, neoplastic disease had surpassed infectious diseases 
as the etiology of classic FUO (2), while in more recent 
studies, the percentage of neoplastic causes has decreased 
and that of non‑infectious inflammatory diseases and undiag-
nosed conditions has increased (5,17-19). The changes of the 
etiology proportion of FUO may be attributed to diagnostic 

advances, particularly the improvement of imaging and micro-
biological studies (4,18,19). Among the neoplastic causes of 
FUO, malignant lymphomas are the most common (20). 
Besides PSL, other rare sites of lymphomas manifesting as 
FUO, such as intravascular lymphoma (21), primary central 
nervous lymphoma (22), colonic lymphoma (23) and pituitary 
lymphoma (24), have also been reported.

FUO remains a clinical challenge for physicians, as the 
overall mortality from FUO is 12‑35%, with undiagnosed 
conditions accounting for >20% in the 1990s and 2000s, 
despite the advances in diagnostic modalities (5).

In the present case, the diagnosis of lymphoma was 
suspected prior to splenectomy, as 18F‑FDG‑PET/CT 
revealed an enlarged spleen with increased 18F-FDG uptake. 
As reported in the literature, 18F‑FDG PET/CT may help 
establish the final diagnosis of FUO, as it is sensitive to the 
major causes of FUO, including infections, malignancies and 
non‑infectious inflammatory diseases (25-27). Kim et al (26) 
retrospectively evaluated the role of 18F‑FDG PET/CT in the 
final diagnosis of FUO and found that it contributed to 65.8% 
of the cases. More significantly, for classic FUO patients with 

Figure 2. Histopathological examination of the spleen. (A and B) Hematoxylin and eosin (H&E) staining; (C‑H) immunohistochemical staining. (A) H&E; 
magnification, x200. (B) H&E; magnification, x400. (C) CD5; magnification, x400. (D) CD20; magnification, x400. (E) B‑cell lymphoma 2; magnification, 
x40. (F) multiple myeloma oncogene 1; magnification, x400. (G) Ki‑67, magnification, x400. (H) CD3; magnification, x400.
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elevated ESR and CRP levels, 18F‑FDG PET/CT has a high 
positive predictive value (93%) and a high negative predic-
tive value (100%) (28). In addition, 18F‑FDG‑PET/CT has also 
been reported as an important tool in the diagnosis, staging, 
detection of recurrence and monitoring of the treatment 
response in PSL cases (29-31). A retrospective study demon-
strated that 18F‑FDG‑PET/CT has a sensitivity of 96.2%, 
a specificity of 91.7% and an accuracy of 94% in the diag-
nosis/staging and restaging of PSL (31). Other studies have 
reported a sensitivity of 100% and a specificity of 95‑100% of 
18F‑FDG‑PET/CT for the detection of splenic involvement in 
malignant lymphoma (32,33).

Splenic fine‑needle aspiration (sFNA), splenic core biopsy 
(sCB) and splenectomy are the optimal invasive procedure 
for diagnosing PSL. Both sFNA and sCB are safe for patients 
with splenomegaly, and certain studies reported they exhibit 
excellent diagnostic accuracy in splenic malignancies, but a 
relatively low efficiency in splenic lymphoma (34,35). However, 
other studies indicated they have a rather low diagnostic yield 
on account of inadequate specimenin addition, in a review of 
49 cases there was an overall complication rate of 16%, and 
complications such as bleeding and splenic rupture may have 
a fatal outcome (36,37). In patients with diffuse malignant 
diseases involving the spleen, splenic puncture may increase 
the risk of hemorrhage or rupture (38). Thus, for patients in a 
poor condition or those with contraindications to splenectomy, 
sFNA and sCB may be feasible options.

Splenectomy is not only a diagnostic procedure, but also a 
therapeutic choice for splenic lymphoma (10,39,40). As indi-
cated by a retrospective study, splenectomy achieves a high 
diagnostic rate in patients with unexplained splenomegaly or 
splenic masses (12). In addition, early splenectomy may reverse 
cytopenias and significantly improve the prognosis for PSL or 
NHL patients, even at an advanced stage (41,42). Furthermore, 
splenectomy is considered to be an effective procedure for 
establishing the cause of splenomegaly and FUO, similar to 
the present case (38).

In addition to splenectomy, treatments for PSL include 
systemic chemotherapy and radiotherapy; however, splenec-
tomy may be preferable, as it provides correct diagnosis and 
effective treatment (16). Splenectomy followed by combination 
chemotherapy may achieve excellent long‑term survival.

The diagnosis of PSL or the establishment of the cause 
of FUO may be difficult. In this rare case of PSL presenting 
with FUO and splenomegaly, 18F‑FDG‑PET/CT and sple-
nectomy were proven to be of great value in establishing the 
final diagnosis. PSL should be taken into consideration in the 
differential diagnosis of patients with FUO and splenomegaly.
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