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Abstract

Objective: Our study aimed to review the characters of primary diffuse 
large B-cell lymphoma (DLBCL) of ovary and provide recommendations of 
management for this rare disease.

Methods: We presented 4 cases of primary ovarian DLBCL (PODLBCL) 
from Beijing Chaoyang Hospital between 2003 and 2021. Furthermore, we 
searched PubMed and Web of Science database for literature published between 
1998 and 2021.A total of 16 articles included 24 cases with histopathologically 
confirmed PODLBCL and detailed evaluation and follow-up were reviewed.

Results: The median age of patients with PODLBCL was 43y (5-73y). The 
main clinical symptoms were pelvic mass, abdominal pain, followed by irregular 
vaginal bleeding and urinary incontinence. 25% patients had bilateral ovarian 
tumors, and 61.1% of unilateral tumors were in the left ovary. Cancer antigen 
125 (CA125) and serum lactate dehydrogenase (LDH) were usually elevated to 
varying degrees. Most cases were diagnosed by surgery and presented in early 
stage. Treatments included surgery, chemotherapy and monoclonal antibody 
therapy. There was no evidence of recurrence within a median follow-up time of 
20 months (range 5-72 months) in 79.1% (19/21) of patients.

Conclusions: PODLBCL had no significantly specific character to 
distinguish from ovarian epithelial malignant tumors. The prognosis of patients 
with PODLBCL was usually good. We proposed that chemotherapy combined 
with monoclonal antibody therapy may be the first-line treatment for PODLBCL, 
and surgical resection of the tumor may be avoided. The key problem is how 
to make an early preoperative diagnosis. Therefore, more case reports and 
institutional studies are needed to confirm these conclusions.
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Introduce
Although reports of lymphoma involving the reproductive 

tract have become more common recently, the initial presentation 
of lymphoma as an ovarian mass is rare and is called as primary 
ovarian lymphoma (POL), accounting for 0.5% of all non-hodgkin 
lymphoma(NHL)cases and 1.5% of all ovarian tumors [1]. Nasioudis 
et al. conducted the largest cohort study on primary lymphoma of 
the female genital tract (PLFGT) and showed that POL accounts for 

37% of all PLFGT cases [2]. Diffuse large B-cell lymphoma is the 
most common type of POL [3] and the prognosis of primary ovarian 
DLBCL has been debated by researchers. According to literatures, 
there is no standard therapeutic management for PODLBCL because 
of its rarity [4]. Here, we reported 4 cases of PODLBCL in our 
institution andreviewed the cases in literatures, aimingat analyzing 
the clinical characteristics, prognostic factors, and treatment outcome 
of patients with PODLBCL.

Case 1 
A 57-year-old post-menopausal womanvisited our hospital with 

complaints of urination frequency for a month and persistent high 
fever (>38.5°C) for 2 weeks. Past history is nothing remarkable. 
Physical examination revealed a large solid pelvic mass and bilateral 
lower extremity edema. Routine blood examination revealed severe 
macrocytic anemia and thrombocytopenia. An elevated C-reactive 
protein level at 91 mg/L was also noted. Serum tumor markers were 
positive forCA125 (217 U/mL). Laboratory examination revealed 
highly elevated LDH (543 U/L). Other laboratory examinations were all 
within normal limits. Ultrasonography showed a heterogeneous solid 
mass measuring 14×11×10 cm in the pelvis and the right urinary tract 
compressed by the large mass. No lymphadenopathy was noted. Bone 
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marrow biopsy and aspiration were normal. After transfusion with 
washed red blood cells and platelets, an exploratory laparotomy was 
performed. Approximately 500 ml dark red serous ascitic fluid and a 
15cm multinodular solid mass were identified in the peritoneum. The 
normal anatomical structure of the Douglaspouch had disappeared. 
Histologic examination of anintraoperative frozen section from the 
mass showed a malignant neoplasm. As a result, a debulking surgery 
of the tumor was completed with a right salpingo-oophorectomy, 
partial omentectomy and appendectomy. Pathological examination 
revealed DLBCL of the right ovary (Figure 1). According to the Ann 
Arbor system, the patient had stage BE disease. The patient received 
6 courses of R-CHOP (cyclophosphamide, vincristine, doxorubicin, 
prednisone, and rituximab). She was also administered intrathecal 
methotrexate (15 mg on day 2) to prevent central nerve system (CNS) 
relapse. Follow-up to 60 months after surgery showed no evidence of 
recurrence.

Case 2 
A 30-year-old unmarried women presented to our clinic with a 

history of painless abdominal swelling of 2 months. She had nausea 
and an intermittent low fever for one month. Upon examination, a 
large pelvic mass with restricted mobility was detected. Laboratory 
studies showed lowed lever of hemoglobin 91.00g/L, elevated levels 
of CA125 andLDH, 175U/mL and 2864U/L, respectively. Other 
laboratory tests, including CA 199 and carcinoembryonic antigen 
(CEA), were within normal limits. Ultrasonography revealed 
bilateral solid adnexal mass, 14.9×8.8cm on left and 14.9×10.1cm on 
right. Bone marrow puncture showed no abnormality. There was no 

significant lymphadenopathy or distant metastasis.

The patient underwent laparotomy with presumed diagnosis 
of ovarian malignancy. Ascites in volume of 1500 ml and bilateral 
mass were removed. Intraoperative frozen section evaluation 
revealed a poorly differentiated tumor of ovary. The surgery included 
hysterectomy and bilateral salpingo oophorectomy. A diagnosis 
of stage IVE (Ann Arbor staging) diffuse large B-cell lymphoma 
was made. The patient was treated with 8 cycles of R-CHOP 
chemotherapy. Follow-up to the 29th month after the chemotherapy 
showed no evidence of recurrence.

Case 3 
A 51-year-old grand multiparous woman presented with 

complaints of progressing abdominal pain for 8month. She had no 
significant medical or family history. She had used no medications. 
Physical examination revealed no significant mass in the abdomen. 
Laboratory studies showed elevated levels of CA125 and LDH, 
555.90U/mL and 1140U/L, respectively. Ultrasonography revealed 
a few of ascetic fluid in the cul-de-sac and mild enlarged ovaries. 
Other laboratory tests, such as CA 199 and CEA were normal. 
Laparoscopic examination revealed a yellowish ascites of 500 ml, 
the greater omentum in a pie shaped, bilateral adnexa mass about 
6cm in diameter, multiple implants ranging from 1cm to 5cm on the 
surface of peritoneum and the Douglas fossa sealed by tumor tissue. 
Biopsy was performed on the surface of the omentum and rapid 
freezing was performed to report malignancy. Intraoperative frozen 
section evaluation revealed a poorly differentiated epithelial tumor 
of ovary. The surgery included hysterectomy and bilateral salpingo 
oophorectomy along with omentectomy, pelvic and inguinal lymph 
node sampling, appendectomy, peritoneal cytology, part of the ileum 
and peritoneal biopsy. The diagnosis of diffuse large B-cell lymphoma 
was made and stage was assessed as IV BE according to the Ann 
Arbor system. Chemotherapy was not started due to her poor general 
condition and she died 2 months later.

Case 4 
A 41-year-old grand multiparous woman presented to our clinic 

with symptoms of lower abdominal pain and frequent micturition for 
1month.She had no significant medical or family history and she had 
used no medications. Upon examination, a 15×13cm abdominopelvic 
mass with restricted mobility was detected. Lab test data missed. 
Ultrasonography showed a 14×12×9cm, complex right adnexal mass 
with solid and cystic components. The surgery included hysterectomy 
and bilateral salpingo oophorectomy along with omentectomy, 
pelvic and inguinal lymph node sampling, appendectomy, peritoneal 
cytology, and peritoneal biopsy. A diagnosis of stage IV BE (Ann 
Arbor staging) diffuse large B-cell lymphoma was made. Bone marrow 
biopsy showed no evidence of malignant cells. A chemotherapy 
protocol comprising 8 cycles of R-CHOP regimen was administered 
to the patient. Follow-up to 228 months after chemotherapy showed 
no evidence of recurrence.

Literature Review
An extensive literature search was conducted to collect 

information on primary diffuse large B-cell lymphoma of the ovary. 
PubMed and Web of Science databases were searched for literature 
published between 1998 and 2021. Other papers are identified by 

Figure 1: Immunohistochemical staining of diffuse large B-cell lymphoma of 
ovary. (A, B) The tumor is positive for CD 20 staining. Scale bar 50 µm and 25 
µm. (C, D) the tumor is stained by hematoxylin-eosin. Scale bar 50 µm and 25 
µm. (E, F) the tumor is positive for Ki67 staining. Scale bar 50 µm and 25 µm.
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“related articles” in PubMed. Use the following keywords: “diffuse 
large B cells”, “lymphoma”, “ovary”, “primary”, “non-Hodgkin”. 
Literature search and selection are limited to English publications. 
Only histopathologically confirmed cases of primary diffuse large 
B-cell lymphoma of ovary with complete clinical information were 
included in this study. 

Results
A total of 16 articles included 24 cases with histopathologically 

confirmed primary ovarian DLBCL and detailed evaluation and 
follow-up were collected (Table 1). There was no significantly specific 
character of ovarian DLBCL patient. Surprisingly, the age of patients 
ranged from 5 to 73 years old, with a median age of 43y, and 83.3% 
of patients were younger than 60y. The main clinical symptoms of 
patients were pelvic mass, abdominal pain, followed by irregular 
vaginal bleeding and urinary incontinence. There were 33.3% patients 

with symptom B and 33.3% patients with ascites. 25% patients had 
bilateral ovarian tumors, and 61.1% of unilateral tumors were in the 
left ovary. In most patients, CA125 and serum LDH were elevated to 
varying degrees, with CA125 up to 2448U/mL and LDH up to 1569 
U/L. 

Immunohistochemistry showed positive CD20 and leukocyte 
common antigen (LCA), negative CD3 and CD45RO in diffuse 
large B-cell lymphoma. The Ann Arbor stage at presentation was I 
in 57.1%, II and III in 4.8%, and IV in 33.3% of patients. Treatment 
included surgery in 83.3% (21/24) of cases and cytoreductive surgery 
account for 42.8 (9/21). In 4.2% (1/24) surgery was the only mode of 
treatment, with 12.5% (3/24) having chemotherapy only, and the rest 
having multimodal treatment. Rituximab was used in 33.3% (8/24) 
of the cases. There was no evidence of recurrence within a median 
follow-up time of 20 months (range 5-72 months) in 79.1% (19/21) 
of patients.

First author Age (y) Symptoms Tumor size 
(cm) CA125 (U/L) LDH(U/L) Surgery Chemotherapy Ann Arbor 

stage
Survival 
time (m) Vital state

Dao AH 1998 [21] 20 Pelvic mass L13 NA 1569 USO CHOP I 30 Live

R Vang 2001 [22] 41 Frequent 
micturition L18 NA NA BSO ChT I 66 Live

 43 Abdominal pain L8 NA NA BSO+TAH ChT I 72 Live

 59 Pelvic mass R7.5 NA NA BSO ChT I 42 Live

Ambulkar I 2003 [23] 40 Ascites L3.5+R5.5 131 580 CRS CHOP IV 24 Live

 24 Abdominal 
pain,ascites R5.5 NA 406 BSO CHOP III 6 Live

Yamada Takashi 2003 
[24] 47 Abdominal 

pain,ascites 10 2,448 1,323 Ns CHOP IV 72 Live

Weingertner AS 2004 
[6] 36 B symptoms L11 847 Normal CRS ACVBP IV 12 Live

Chang Kil Jung 2004 
[25] 29 Abdominal pain R14 NA 2,450 USO CHOP I 12 Live

IslimyeTaskin M 2013 
[3] 38 Ascites,vagina 

hemorrhage L8.4 Normal NA USO R-CHOP I 24 Live

Senol T 2014 [26] 65 Ascites,B 
symptoms L17.5 541 821 CRS Nc I 0.46 Die

 61 Abdominal 
pain,ascites R16 312 417 CRS R-CHOP I 20 Live

 53
Abdominal 

pain,ascites,B 
symptoms

L8+R5.5 648 454 CRS R-CHOP IV 6 Live

 52 Abdominal pain R13 41  USO RCHOP I 12 Live

 57 Abdominal pain L13 220 2012  Nc I 1 Die

Bhartiya R 2016 [27] 52
Abdominal 

pain,B 
symptoms

L10 NA NA USO ChT I 12 Live

Pavlovic A 2016 [28] 50
Abdominal 

pain,B 
symptoms

L12 Normal Normal CRS R-CHOP I 24 Live

Grigoriadis C 2017 [17] 38 Abdominal pain L9 37.8 NA USO CHOP II 60 Live

Guvvala SL 2017 [29] 37 Abdominal pain R7+L9 766 654 CRS CHOP IV 18 Live

Khattar P 2018 [30] 15 Abdominal pain L11+R14 934.8 1245 Ns ChT IV NA NA

 5 B symptoms R5 NA 255 Ns R-CHOP NA NA NA

Iizuka N 2020 [31] 73 B symptoms L6 NA 517 CRS R-CHOP NA NA NA

Jerry Chin-Wei Chien 
2020 [32] 45

Abdominal 
pain,ascites,B 

symptoms
L5+R11.5 1366 NA CRS ChT IV 12 Live

Zivkovic K 2021 [33] 65 Abdominal pain L5.5 Normal NA BSO R-CHOP NA 5 Live

Table 1: Overview of the reported cases of primary ovarian DLBCL.

L: left ovary, R: right ovary, TAH: total abdominal hysterectomy, BSO: bilateral salpingooophorectomy, USO: unilateral salpingooophorectomy, CRS: cytoreductive 
surgery, NA: not available, Ns: no surgery, Nc: no chemotherapy, CHOP: cyclophosphamide, vincristine, doxorubicin, prednisone, R: rituximab, ACVBP: doxorubicin, 
cyclophosphamide,vindesin,bleomycin, prednisone, ChT: chemotherapy, but the detail is not available.
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Discussion
Although it is difficult to distinguish whether an ovarian 

lymphoma is primary or secondary, this information is crucial for 
subsequent therapy. In 1976, Fox H et al. proposed the following 
criteria for the diagnosis of POL [5]:

At the time of diagnosis, the lymphoma should be clinically 
confined to the ovary, and a full investigation should have failed 
to reveal evidence of lymphoma elsewhere. The lymphoma can 
still be considered primary if it has spread to immediately adjacent 
lymph nodes or if it has directly invaded into immediately adjacent 
structures.

Peripheral blood and bone marrow should not contain any 
abnormal cells.

If further lymphomatous lesions are observed at sites remote 
from the ovary, at least several months should have elapsed between 
the appearance of the ovarian and extraovarian lesions.

According to the above criteria, the 4 patients were diagnosed as 
POL and the immumohistochemical staining of the cases were listed 
in (Table 2), which confirmed the diagnosis of DLBCL.

The manifestations of POL include B symptoms (fever, night 
sweat, or weight loss), abdominal pain, ascites and pelvic mass. 
However, B symptoms are not as necessary for POL as they are for 
generalized lymphoma [4]. The tumor is frequently bilateral and 
homogeneous, without ascites, and with diameter exceeding 5 cm [3]. 
Moreover, no concurrent lymphadenopathy or hepatosplenomegaly 
is usually observed at the time of diagnosis, but compression of the 
urinary tract by the mass is often reported [6]. Nevertheless, the 
overall clinical and imaging findings are often non-specific and cannot 
distinguish POL from other more common ovarian malignancies [7].
Most of the POL cases reported in the literature thus far have been 
diagnosed by postoperative pathological examination, and few cases 
have been diagnosed by fine needle aspiration cytology [8]. 

The most common histologic phenotype of POL is DLBCL, 
which is thought to have a good prognosis by most researchers 
[4,10]. The expression pattern of CD10, Bcl-6 and Mum-1 by 
immunohistochemistry can be used to categorize DLBCL into 
germinal center B-cell-like lymphoma (GCB) DLBCL and non-GCB 
DLBCL. GCB DLBCL expresses CD10 and/or is positive for Bcl-6 but 
negative for Mum-1, whereas non-GCB DLBCL is negative for CD10 
and positive for Mum-1 [9]. B-cell lymphoma with concurrent MYC 
rearrangements and either Bcl-2 and/or Bcl-6 expression is called 
double-hit B-cell lymphoma and has a particularly poor prognosis 
[9,10]. But it is regrettable that our 4 patients were not examined for 
the MYC gene status.

CA125 is a glycoprotein expressed by epithelial ovarian cancer 
and is widely used to monitor ovarian cancer. Zi Dan J et al. found 
that CA125 levels were elevated in 43% of patients with low-grade 
NHL and in 46% of patients with aggressive non-Hodgkin lymphoma 
(NHL) and proposed that CA125 was an important prognostic factor 
in NHL, as it was correlated with more advanced disease and poor 
surviva [11]. These findings were confirmed by Sun J et al [9]. This 
is also consistent with our study that case 3 with the highest level of 
CA125 had the worst prognosis. With the remission of the disease, 
the CA125 level of case 1 decreased to normal, which can be used as 
an important indicator of tumor follow-up.  

The International Prognostic Index (IPI) is a valuable prognostic 
indicator for patients with NHL who are treated with CHOP or 
CHOP-like regimens. The IPI assesses five risk point parameters, 
including age, number of extranodal sites, Eastern Cooperative 
Oncology Group (ECOG) performance status, serum LDH level 
and stage by the Ann Arbor system [12]. The high-risk subgroup 
(4 or 5 risk factors) is associated with a 26% 5-year overall survival 
(OS). With the advent of rituximab, using data from the National 
Comprehensive Cancer Network (NCCN) database collected during 
the rituximab era, a modified index known as the NCCN-IPI was 
contructed [13]. The NCCN-IPI employs a refined categorization 
of age and normalized LDH levels to better capture the associated 
increased risk of mortality. The NCCN-IPI is better than the IPI in 
discriminating low- and high-risk subgroups (5-year OS: 96% vs 
33% and 90% vs 54%, respectively). In addition to the NCCN-IPI, 
researchers have been exploring other prognostic markers, such as 
uric acid levels [14], infiltrating CD8+ T-cells, programmed cell death 
ligand-1(PD-L1) expression, absolute blood monocyte count, and 
serum iron, albumin, and beta2-microglobulin levels [15]. 

The R-CHOP/CHOP regimen is known as the standard 
treatment for NHL. Rituximab, a monoclonal antibody against CD20, 
is an immunotherapeutic agent that plays an important role in the 
treatment of CD20-positive B-cell lymphoma, including extranodal 
lymphoma [16]. Grigoriadis et al. have reported that rituximab may 
be a better choice for patients desiring to preserve their fertility [17]. 
As early as 2007, Signorelli M et al. proposed that a conservative 
management based on exclusive chemotherapy at early stages of 
PLFGT may be attempted in patients desiring to become pregnant 
[18]. Until now, several institutional reviews have revealed that 
surgical treatment is not associated with improved outcomes and 
that radical surgery could be avoided [2,19]. Data from a study by 
Kansara R et al. supported the use of high-dose methotrexate, which 
can penetrate all CNS barriers, for CNS prophylaxis [20].

In conclusion, ovarian DLBCL had no significantly specific 
character to distinguish from ovarian epithelial malignant tumors. 
The prognosis of patients with PODLBCL was usually good. In our 

Case Immumohistochemical staining

1 CD20(+), CD21(+), CD3(-), CD10(-), LCA(+), Bcl-6(+), Bcl-2(+), Mom-1(+), CK(-), CyclinD1(-)

2 CD20(+), CD21(-), CD3(-), CD10(+), CD5(-), CD30(-), CD38(+), CD57clinp1(-), Bcl-6(+), Bcl-2(+), Pax-5(+), Ki-67 90%, Mum-1(+), C-myc(+), MO-
2(+), CK(-), EMA(-), HMB-45(-), MelanA(-), S-100(-), Syn(-), CgA(-)

3 CD20(+), CD3(+), CD10(-), CD7(+), CD30(-), CD34(-), CD56(-), CD117(-), LCA(+), Bcl-6(+), Bcl-2(+), Mum-1(-), C-myc(+), CyclinD1(-), Ki-67 90%, 
CK(-), Vimentin(+), S100(-), SALL4(-), EMA(-)

4 CD20(+), CD3(-), CD5(-), CD8(-), CD79(+), LCA(+)

Table 2: Immumohistochemical staining of the cases.
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limited experience, we proposed that chemotherapy combined with 
a monoclonal antibody therapy may be the first-line treatment for 
PODLBCL, and surgical resection of the tumor may be avoided. 
The key problem is how to make an early preoperative diagnosis. 
Therefore, more case reports and institutional studies are needed to 
confirm these conclusions.
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