
Introduction 

Burkitt lymphoma (BL) was first described by Burkitt
in 1958 among African children in Uganda. It is a highly
aggressive non-Hodgkin’s lymphoma which often occurs
within African populations and recently revealed having
t(8:14) (q24:q32), representing a translocation between c-
Myc and the immunoglobulin heavy chain gene [1]. It
mainly occurs within lymph nodes, but cases have also
been reported in extra-nodal sites like the intestinal tract,
mesentery, kidney, liver and skin which are extremely rare
[2, 3]. Few lymphomas involve female genitalia system
and primary ovarian lymphoma (POL) are rare malignan-
cies. This is the first case reported of a primary (BL) pre-
senting as ovarian tumor rupture and implanting into
adjacent structures. POL is extremely rare and the early
diagnosis in clinic is still difficult. In this case report, the
authors attempt to clarify the means for early diagnosis
and therapeutic approaches of this rare malignancy. 

Case Report
A 16-year-old female presented with extreme lower abdom-

inal pain, increasing distension of abdomen and difficulty
breathing after strenuous exercise in the past eight days. Her
menstrual phase was irregular from 15 to 60 days. Clinical ex-
amination revealed that the patient appeared mildly pale with
a tender, ill-defined mass in the right iliac fossa. The hemato-
logical profile was unremarkable except moderate anemia
(hemoglobin 79 g/L, total leukocyte count 6.08*10^9/L, neu-
trophils 74.4%, lymphocytes 17.4%, eosinophils 0%, and
monocytes 7.2%). The liver and renal function tests did not
reveal any abnormality and basic screening lab tests did not
find immunocompromisation. Tumor markers like β-hCG and
α-fetoprotein were normal, and carbohydrate antigen-125

(CA-125) was at 500 U/ml (the maximum level is 500 U/ml
in this hospital laboratory). Abdominal ultrasonography
showed large heterogeneous, mainly solid 17×10-cm mass in
right adnexal region and large amount of ascites. A clinical di-
agnosis of ovarian tumor was made and ovarian rupture was
suspected. Therefore an emergency exploratory laparotomy
was performed. Bloody ascites measuring approximately 2000
ml were drawn after serous ascites measuring 3000 ml. A
large, fragile, and yellowish right ovarian tumor, 15×15 cm in
size, with rupture in the back of the tumor and active hemor-
rhage was noted during surgery. An exploratory right adnex-
ectomy was immediately performed to stop bleeding. The
primary report of frozen section showed that monomorphic,
intermediate-sized blue cells were round to oval, often with
prominent nucleoli and a typical ‘starry sky pattern’ was seen,
imparted by macrophages ingesting the apoptotic tumor cells
(Figure 1). Then omentectomy and wedge resection in left
ovary were undertaken because the authors noted involvement
on the surface of omentum majus and left ovary. Subsequently,
postoperative immunohistochemical staining, tumor cell
markers revealed CD3(–), CD20(+), CD10(+), Bcl- 2(–), Bcl-
6(w+), and CD5(–). The Ki-67 proliferative index of tumor
cells was > 95% (Figure 2). The final pathologic report sug-
gested a multifocal BL, involving bilateral ovaries, right fal-
lopian tube, and omentum majus. To determine the neoplasm
stage of the patient further detailed examinations were per-
formed. Blood smear and bone marrow examination were nor-
mal. The chest roent-genogram did not reveal any
abnormality. Considering rupture of the entity and the ascites
with certain heterocyst, and the local lesions of the omentum
majus, left ovary, and right fallopian tubes were entirely on
the exterior face but no lesions inside were identified. The
local lesions were likely to be implantation metastasis. How-
ever, extensive pre-, intra-, and postoperative work-up did not
reveal any primary tumor elsewhere. Consequently, a diagno-
sis of primary ovarian lymphoma was made. The patient re-
covered very well after the surgery and was referred to the
present oncology unit for further chemotherapy.
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Summary
A 16-year-old female presented with extreme lower abdominal pain, increasingly severe distension of abdomen, and difficulty breath-

ing after strenuous exercise in the past eight days. Emergency exploratory laparotomy was performed and a large right ovarian tumor
with rupture in the back of the tumor and active hemorrhage was seen. Final pathologic report suggested ovarian Burkitt lymphoma
(BL). The patient recovered very well after the surgery and was referred to the oncology unit for further chemotherapy.
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Figure 2. — Immunohistochemical staining of the specimens. Most of tumor cells are positive for (A) CD20, (B) CD10, and (D) Ki67,
but negative for (C) CD3.

Figure 1. — Histologic appearance of the tumor cells. With prominent nucleoli, tumor cells are monomorphic and intermediate-sized,
round to oval. The apoptotic tumor cells are ingesting macrophages, which shows a typical “starry sky pattern”. (A) Hematoxylin-Eosin
[HE] ×40 and (B) HE ×100.

863



Primary Burkitt lymphoma presenting as ovarian tumor rupture: a case report and literature review

Discussion

The authors performed a review of the literature using a
comprehensive search of the PubMed database until De-
cember 2016, and crossing MESH terms ‘ovary’ AND
‘Burkitt lymphoma’, limited to English language and hu-
mans. A total of 19 patients with primary ovarian BL have
been reported and available from 1974 to 2016 [4-22]. The
patients’ characteristics are summarized in Table 1.

Most people were young adults, with a median range
of 28 (range 6-75) years. The presentations of POL are
different from each other. Fifteen of 19 patients pre-
sented abdominal distention or abdominal pain. Al-
though the fragile texture of tumor was repeatedly
mentioned in the past literature, this is the first case to
report primary ovarian BL. Two of the patients had
symptoms consistent with non-Hodgkin lymphoma, such
as fever, sleep sweats, and fatigue. Bilateral ovaries in-
vasion was more common (14 of the 19 patients) and 11
of 19 patients (57%) presented with ascites. Normal
range of LDH and CA-125 are no more than 465 U/L
and 35 U/ml. CA-125 and LDH levels were elevated in
most available cases (91%).

Seventeen of the 19 patients (89%) underwent surgery
before diagnosis. Most of those patients (52%) had an in-
traoperative frozen-section assessment, but none was con-
sistent with BL. All the patients received chemotherapy.
One patient also had an autologous bone marrow transplant.
While the prognosis is dismal, survival ranges from one
day to a year. With the development of chemotherapy sur-
vival time has favorably increased. 

Lymphomas account for 10% of childhood malignancies
and which was the first to be described, occurs in equatorial
Africa and in some other specific regions of the world,
peaks in incidence in 4- to 7-year–old children; about half
of the ovarian tumors seen in patients under 20 years of age
are BL. Nevertheless, primary ovary lymphoma is ex-
tremely rare. The diagnosis of POL was proposed by Fox
et al. in 1988 [23]. POL is based on three criteria: (1) the
lymphoma should be confined to the ovary, the adjacent
lymph nodes or structures at diagnosis, without evidence
of lymphoma elsewhere, (2) there is no evidence of disease
in the bone marrow or peripheral blood, and (3) remote in-
volvement should occur at least several months after ovar-
ian involvement. The present case fulfilled all the criteria
above. Six months have passed after the surgery and no fur-

Ref Age Primary symptoms Inv Ascites CA-125 LDH Treatment Frozen section Survival

4 13 AD, fever Bil Y 112 2280 CT NA DFS 6 Ms

5 28 AD, pollakiuria Bil Y 1111 905 Biopsy; CT NA NA

6 25 AD Bil Y 450 14497 DS; CT Maliganancy DFS 30 Ms

7 20 AP Bil NA NA 2362 DS; CT NA DFS 30 Ms

8 15 AD, conspitation Uni Y 235.7 3250 DS; CT NA DOD 71 Ds

9 50 AD, constipation Uni Y NA NA DS; CT Malignancy NA

10 24 amenorrhea Bil Y 327 2180 DS; CT; ABMT Small round tumor DOD 35 Ds

11 34 NA Bil Y 125 1375 DS; CT NA DOD 1 M

12 21 Fever Bil Y 565 517 DS; CT NA DOD 1 D

13 39 AP, NS Bil Y 134.4 1483 DS; CT Granulosa cells DFS 6 Ms

14 6 AP Bil N Elevated NA DS; CT Round cells DFS 6 Ms

15 52 AP Uni N NA NA DS; CT Small round tumor DFS 1 year

16 10 Tumor tortion Bil N NA NA Biopsy; CT Small round tumor NA

17 45 AD, WS Bil Y 1366 NA S+B; CT Small round tumor NA

20 33 AP, NaV Bil NA NA NA DS; CT NA NA

21 30 AP Bil NA Elevated normal DS; CT NA NA

22 6 AP Bil N Normal NA DS; CT NA NA

18 75 Acute AP Uni N 138 elevate DS; CT NA NA

13 AP, AD Bil Y 500 NA DS; CT Small round tumor DFS 6 Ms

Table 1. — Summary of previous reported cases of primary lymphoma of the ovary.

AD = abdominal distension; AP = abdominal pain; NS = night sweats; wL = weight loss; inv = involved ovary; asc = with ascites; bi = bilateral; uni
= unilateral; NA = not available; Y = yes; N = no; normal serum levels of lactate dehydrogenase = 465 U/L and normal levels of CA-125 = 35 U/MI;
DS = debulking surgery; CT = chemotherapy; ABMT = autologous bone marrow transplantation; S+B = surgery and biopsy; DFS = disease free sur-
vival; DOD = death of disease; M = month; D = day.
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ther lymphomatous lesions were detected at remote sites.
Given these observations and the adherence to the specific
criteria, the authors made the informed diagnosis of POL.
As lymphomas are extremely known to cause implantation
of adjacent organs, this case presents another unusual pat-
tern of growth. 

POL is more common in women in their 47th year of life
but can occur in any age group [19, 24], while the present
authors found that many patients were young adults, with
a median range of 28 (range 6-75) years. The clinical pre-
sentation of POL can vary. Most common manifestations
are abdominal pain and distention, and few are with typical
NHL symptoms. When tumor torsion or tumor rupture oc-
curs, patients tend to present acute exacerbation [7,16]. Var-
ious gynecologic tumors with certain tumor marker are
elevated. For example, LDH can be highly elevated in dys-
germinoma [25], CA-125 and HE4 can be elevated in ovar-
ian epithelial tumor and hCG might be elevated in
embryonic carcinoma. Through analysis of the cases re-
viewed the authors identified that patients with primary
ovarian lymphoma have high CA-125 and LDH. They pro-
pose that the combination of CA-125 and LDH represents
a possible diagnostic marker of POL. In imaging studies,
POL is commonly seen as unilateral or bilateral masses.
Color or power Doppler ultrasound may show a non-spe-
cific hypoechoic mass with only mild vascularization. In
this case the authors saw mild vascularization within the
mass. Crawshaw et al. found that using MRI showed that
primary ovarian BL was extremely rapid growing and that
tumor and solid lesions preserve the follicles in the periph-
ery [4]. Interestingly, MRI analysis of this patient did not
show the typical feature characteristics. Although ovarian
lymphoma can be distinguished from other tumors based
on its unique morphology and immunohistochemical char-
acteristics, the diagnosis based on frozen section is difficult
and probably incorrect [9]. Yadav et al. found that fine nee-
dle aspiration (FNA) combined with flow cytometry obvi-
ates the need for a surgical biopsy, and highlights the
importance of preoperative rapid cytological diagnosis of
ovarian lymphoma by use of USG-guided FNA in conjunc-
tion with immunocytochemistry [26]. As lymphoma tumors
are so fragile with high risk of tumor rupture, the patient
and relatives must be clearly advised beforehand. In con-
clusion, the authors propose that highly elevated levels of
LDH and CA-125 in conjunction with image feature may
serve as an effective tool for diagnosing POL. FNA may
serve as an effective way to diagnose preoperatively POL. 

The pathobiology of BL is unique and distinct from that
of other aggressive B-cell lymphomas. BL is characterized
by an extremely high proliferation fraction and apoptosis
more easily. Histopathology, medium-sized cells, with
abundant basophilic cytoplasm, and round nuclei with a dif-
fuse monotonous pattern of infiltration are the characteristic
of BL; however such morphology can be highly deceptive.
Even Burkitt himself initially thought it to be a sarcoma.

The feature of BL is “starry sky” appearance because of
high proliferative rate, frequent apoptosis, and numerous
macrophages containing ingested apoptotic tumor cells. All
the aforementioned histopathologic characteristics are seen
in this case. 

The first generation combination chemotherapy CHOP
(cyclophosphamide, doxorubicin, vincristine, and pred-
nisone) regimen had achieved an approximate 30% cure
rate in intermediate-grade or high-grade NHL in national
cooperative-group trials [27]. Immunohistochemical results
enables us to classify ovarian lymphoma and use specific
regimen for treatment. It is still controversial whether de-
bulking surgery for POL superfluous should be performed
given that it is a highly curable disease with chemotherapy
alone. To make matters worse, surgery increased rate of
morality and morbility [28]. Once the ovarian lymphoma
is torsioned or ruptured, the surgery must be performed as
an emergency procedure. In the present case, the authors
performed an emergency surgery, because symptoms ap-
peared rapidly after a long-distance race, the possibility of
rupturing of the tumor was very high. The results showed
that the intervention was well advised because bilateral
ovarian lymphoma occurs in patients of fertile age. With
the long complete remission after surgery or chemotherapy,
preserving fertility is also one of the concerns. Schmidt et
al. published a recommendation for fertility preservation
in patients with lymphoma in 2012, and it offered that the
methods of fertility preservation should be done according
to the woman’s wish, the urgency to begin treatment, to
age, and to the marital status of the patient. For those who
receive chemotherapy with alkylating agents, abdominal
radiation or bone marrow transplantation (BMT), fertility
preservation should be considered if the general health of
the patient allows it. The way to preserve ovarian function
includes controlled ovarian stimulation, vitrification of
oocytes, and cryopreservation of ovarian tissue [29]. Lee
et al. found that a biopsy sample is an initial and more con-
servative surgical approach and helps patients, especially
children, preserve ovarian function and fertility [16]. 

It is extremely important to differentiate between primary
and secondary involvement because primary extranodal NHL
shows a less aggressive behavior with a high five-year sur-
vival rate of 80%, as opposed to the secondary cases having
a significantly decreased five-year survival rate of only 33%
[24]. The prognosis depends on the stage at diagnosis, acute
presence, histology type, and response to treatment. The most
common cause of death is cerebral involvement [30].

In conclusion, the authors describe a case of BL of the
ovary with a brief review the current literature. They pro-
pose that LDH and CA-125 levels, as well as the image fea-
ture, may serve as effective diagnostic tools of POL. FNA
may be the way to diagnose preoperatively POL. With long
and complete remission after surgical or chemotherapy, fer-
tility preserving for young adults must be taken into con-
sideration. 
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