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1 	 | 	 INTRODUCTION

Burkitt's	 lymphoma	 (BL),	 a	 subset	 of	 non-	Hodgkin's	 B-	
cell	lymphoma,	is	an	invasive	condition	with	a	poor	prog-
nosis.	 In	 the	 sporadic	 form,	 severe	 abdominal	 pain,	 and	
rapidly	growing	abdominal	mass	are	commonly	reported,	
while	ovarian	involvement	is	considered	a	rare	manifesta-
tion	of	BL.	Here,	we	represented	an	EBV-	positive	primary	
bilateral	ovarian	BL	in	a	14-	year-	old	girl	who	attended	the	
hospital	with	a	chief	complaint	of	severe	abdominal	pain.	
A	complete	torsion	of	the	right	ovary	was	observed	follow-
ing	 the	 ultrasound	 examination	 as	 a	 primary	 diagnosis.	

Next,	the	result	of	the	immunoglobulin	(Ig)	test	revealed	
a	recent	EBV	infection	(IgG-	positive	and	IgM-	negative)	in	
this	patient,	as	well.	Finally,	the	diagnosis	of	bilateral	ova-
ries	BL	was	established	after	histopathological	and	immu-
nohistochemistry	 examinations	 and	 the	 tumor	 markers	
assessment.	Eventually,	this	patient	completely	recovered	
following	 eight	 cycles	 of	 chemotherapy.	 Although	 BL	 is	
highly	progressive,	it	could	be	well-	controlled	with	main-
taining	the	quality	of	life	and	increasing	the	patient	sur-
vival	rate	upon	the	early	diagnosis.

Burkitt's	lymphoma	(BL),	an	aggressive	non-	Hodgkin's	
lymphoma	 (NHL),	 is	 mainly	 associated	 with	 B-	cell	
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Abstract
Burkitt's	 lymphoma	(BL)	 is	defined	as	a	highly	 invasive	B-	cell	 lymphoma	with	
a	poor	prognosis.	Primary	bilateral	ovarian	mass	without	involvement	of	other	
organs	is	a	rare	manifestation	of	BL.	Our	report	was	a	case	of	an	EBV	positive	
Burkitt's	 lymphoma,	 which	 initially	 presented	 with	 ovarian	 mass	 and	 adnexal	
torsion.
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involvement.1	 According	 to	 epidemiological	 reports,	 pri-
mary	ovarian	BL	accounts	 for	0.5%	of	NHL	and	1.5%	of	
ovarian	cancers.2	Overall,	there	are	three	subtypes	of	BL,	
including	 (1)	 Endemic	 BL	 (classic	 form),	 which	 the	 pa-
tients	 most	 likely	 are	 associated	 with	 Epstein-	Barr	 virus	
(EBV)	 infection	 and	 can	 be	 found	 in	 only	 20–	30%	 of	
childhood	lymphomas	in	Africa	and	the	United	States.3–	5	
The	related	symptoms	encompass	an	enlargement	of	the	
lymph	nodes	with	swelling	and	distortion	of	facial	bones	
such	as	jaw	bone	and	the	extra	lymph	nodes	involvement.	
For	the	first	time,	the	classic	form	of	the	bilateral	ovarian	
lymphoma	was	reported	in	a	15-	year-	old	Guantanamo	fe-
male	who	referred	with	 fever	and	abdominal	distention,	
in	1986,6	(2)	sporadic	form,	in	that	the	prevalence	predom-
inantly	occurs	 in	western	countries	 such	as	 the	UK	and	
among	 non-	African	 people	 with	 ileocecal	 involvement,	
abdominal	swelling,	night	sweats,	 intestinal	obstruction,	
enlarged	thyroid	or	tonsils,	and	distortion	of	facial	bones,	
and	 (3)	 immunodeficiency-	associated	 BL,	 which	 most	
likely	 occurs	 in	 immunocompromised	 and	 HIV-	positive	
people.	The	symptoms	of	this	subtype	are	similar	to	those	
of	the	sporadic	form..1,7	EBV,	a	more	common	infectious	
disease	among	children,	is	a	tumorigenic	virus	associated	
with	 lymphoid	 tissue	 disorders	 such	 as	 nasopharyngeal	
cancer,	BL,	post-	transplant	lymphoid	disease,	B	cell,	and	
Hodgkin's	 lymphoma.8	 However,	 in	 non-	endemic	 areas,	
80%	of	BL	tumors	are	not	associated	with	EBV.9,10	Notably,	
it	has	been	documented	that	the	pathogenesis	of	the	BL	is	
attributed	to	the	overexpression	of	c-	Myc	oncogenes.11	In	
ovarian	BL,	due	to	the	absence	of	the	diffuse	symptoms,	
the	"primary"	term	is	used	to	reflect	the	origin	of	the	BL	
from	the	ovarian	lymphatic	tissue.	It	is	worth	noting	that	
bilateral	 ovarian	 resection,	 one	 of	 the	 therapeutic	 ap-
proaches	in	young	subjects,	seems	less	necessary	due	to	its	
limited	benefits.	Hence,	following	the	confirmed	diagno-
sis,	intensive	chemotherapy	should	be	started	as	a	choice	
treatment.12	Although	 the	ovarian	BL	 is	one	of	 the	 fast-	
growing	human	tumors	and	has	the	potential	for	doubling	
during	24–	48 h,13	the	intensive	chemotherapy	in	children	
is	 more	 effective	 than	 adults,	 which	 predominately	 de-
creases	with	age;	however,	 it	 can	affect	 the	patient's	 fer-
tility	as	an	undesirable	effect.	Of	note,	the	survival	rate	of	
pediatric	BL	patients	is	approximately	estimated	80%,	and	
invasive	 chemotherapy	 in	 younger	 patients	 with	 BL	 has	
a	 better	 outcome.	 Here,	 the	 ovarian	 BL	 defined	 by	 Ann	
Arbor	and	St.	Jude	/	Murphy	is	described	in	four	stages:

Stage	I:	Solitary	tumor	as	a	nodule	with	a	distinct	ana-
tomical	position	in	the	extrauterine	tissues.

Stage	II:	Single	extrauterine	tumor	or	the	presence	of	
double	extrauterine	tumor	on	one	side	of	the	diaphragm.

Stage	III:	Two	extrauterine	tumors,	paraspinal	or	epi-
dural	mass	in	the	abdomen,	two	or	more	nodal	areas	on	
opposite	sides	of	the	diaphragm.

Stage	 IV:	 The	 advanced	 stage	 with	 the	 CNS	 or	 bone	
marrow	involvement.

According	to	this	classification,	our	patient	was	in	stage	
II.	There	is	mounting	evidence	regarding	the	sporadic	BL	
occurrence	in	low-	income	and	developing	countries;	how-
ever,	limited	reports	of	this	rarely	occurred	condition	have	
been	 found	 in	 Iran.	 Given	 the	 importance	 of	 this	 issue,	
we	intended	to	report	a	new	case	of	the	primary	bilateral	
ovarian	BL	with	adnexal	torsion	manifestation	in	a	young	
female.

2 	 | 	 CASE PRESENTATION

A	 14-	year-	old	 girl	 was	 referred	 to	 the	 emergency	 ward	
with	 a	 chief	 complaint	 of	 severe	 abdominal	 pain	 in	 the	
right	 lower	 quadrant	 region	 without	 medical	 history.	
After	admission,	a	complete	blood	count	(CBC)	test	was	
performed	 to	 monitor	 the	 hemodynamic	 profile,	 which	
showed	 all	 parameters	 in	 the	 reference	 range	 (Table  1).	
The	 serum	 level	 of	 lactate	 dehydrogenase	 (LDH)	 was	
higher	 than	 the	 reference	 value	 (614  U/mL),	 while	 the	
results	of	liver	and	kidney	function	tests	seemed	normal	
and	 beta-	human	 chorionic	 gonadotropin	 (β-	HCG)	 was	
negative.	Tumor	markers	such	as	CEA,	CA-	125,	CA15-	3,	
and	CA19-	9	were	also	measured	within	the	normal	range	
and	 did	 not	 aid	 in	 diagnosis.	 For	 an	 early-	stage	 diagno-
sis,	ultrasonography	imaging	and	computed	tomography	
(CT)	scan	were	used.	The	results	showed	a	complete	tor-
sion	of	 the	 right	ovary	and	 the	presence	of	a	 solid	mass	
(hypoechoic	lobular	mass)	with	the	size	of	136 × 87 mm	
(Figure 1A,B).

In	addition,	a	bilateral	mass	on	the	right	ovary	(with	
size	 12  ×  10  cm)	 and	 another	 mass	 on	 the	 left	 ovary	
(with	 size	 13.7  ×  13.6  cm)	 mass	 were	 detected	 during	
the	 laparotomy	 procedure.	 The	 right	 ovarian	 mass	 was	
resected	and	 transferred	 to	 the	pathology	 laboratory	 for	
further	 investigation.	 Postoperatively,	 the	 pathological	
examination	 verified	 the	 peripheral/mature	 B-	cell	 neo-
plasm	 (small	 non-	cleaved	 cell	 lymphoma).	 To	 identify	
the	involved	specific	molecular	biomarkers,	immunohis-
tochemistry	(IHC)	staining	was	also	performed.	Ki-	67,	a	
nuclear	antigen	playing	a	crucial	role	in	cellular	prolifer-
ation,	is	considered	a	prognostic	indicator	for	cancerous	
cells	detection	and	is	widely	used	to	determine	the	pro-
liferation	rate	of	 the	 tumor	cells.14	 In	 this	case,	we	also	
measured	 the	 expression	 of	 Ki-	67	 in	 tumor	 cells	 using	
laboratory-	specific	Ki-	67	staining.	As	shown	in	Figure 2A,	
the	 amount	 of	 Ki-	67-	positive	 cells	 were	 more	 than	 90%	
(Figure 2A).	Moreover,	based	on	the	IHC	examination,	it	
has	been	clarified	that	among	the	cluster	of	differentia-
tion	(CD)	markers,	CD5,	CD99,	CD3,	CD30,	OCT4,	BCL-	
2,	and	WT1	were	negative	while	CD20,	as	a	specific	B-	cell	
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antigen,	 was	 positive	 (Figure  2B).	 To	 further	 substanti-
ate,	 the	c-	Myc	(8q24)	oncogene	test	was	also	performed	
using	fluorescence	in	situ	hybridization	(FISH)	analysis.	
The	result	showed	that	the	mutation	in	95%	of	B	cells	in-
dicated	 that	 the	 c-	Myc	 gene	 region	 rearrangement	 was	
characterized	by	two	green	lights	(Figure 2C).	Following	
the	 karyotype	 test,	 a	 chromosome	 analysis,	 the	 result	
showed	a	mosaic	karyotype	presented	by	the	monosomy	
on	chromosome	10	(Figure 2D).	The	immune-	phenotypic	
criteria	 also	 conformed	 to	 our	 findings.	The	 patient	 re-
ceived	 intravenous	 chemotherapy	 with	 a	 hyper	 CVAD	
regimen,	including	cyclophosphamide,	vincristine,	doxo-
rubicin	 (Adriamycin),	 and	 dexamethasone,	 which	 was	
accompanied	 with	 methotrexate	 plus	 cytarabine	 (cyto-
sar)	 treatment	 for	 intrathecal	 (IT)	 CNS	 prophylaxis	 in	
each	cycle.	The	patient	received	eight	courses	of	chemo-
therapy	totally,	and	a	complete	therapeutic	response	was	

obtained.	After	the	treatment,	a	significant	reduction	of	
90%	in	the	tumor	mass	dimensions	was	observed	during	
CT	 scan	 imaging	 (Figure  1C).	 Since	 6  months	 after	 the	
end	 of	 the	 chemotherapy,	 the	 disease	 has	 not	 recurred,	
and	she	is	in	a	stable	situation	at	present.

3 	 | 	 DISCUSSION

Burkitt's	lymphoma	is	defined	as	an	NHL,	in	which	tumor	
cells	 mainly	 target	 the	 humeral	 immune	 system	 cells	
called	B	lymphocytes.15	The	current	case	report	presented	
a	rare	sporadic	subtype	of	BL	originating	from	the	ovar-
ian	tissue	with	an	adnexal	torsion-	like	symptom.	Ovarian	
lymphoma	can	appear	as	a	primary	lesion	developing	to	
the	 aggressive	 and	 metastatic	 form.	 The	 sporadic	 form	
is	commonly	observed	in	patients	younger	than	35 years	

T A B L E  1 	 The	results	of	blood	laboratory	test	findings

Hematology

CBC tests Result Unit Reference value

W.B.C 9500 Cu/mm 4,000–	11,400

R.B.C 4.04 L Mill.mm2 M:4.5–	6.3 Diff

F:4.2–	5.4 Poly:	61

HB 12.1 Gm/dl M:14–	18;	F:12–	16 Mono:	3
Lymph:	34
Eos	2

Hct 34.6 % M;	39–	52

M.C.V 86 Fl 80–	96

M.C.H 35 pg 26–	32

M.C.H.C 35 % 32–	36

Platelet 313000 Cu/mm 150,000–	450,000

Biochemistry

Test Result Unit Reference value

Urea 23 15–	45

Creatinine 0.5 L Mg/dL 0.6–	1.3

SGOT	(AST) 27 IU/L Up	to	31

SGOT	(ALT) 20 IU/L Up	to	31

ALK.	P 100 IU/L 80–	1200

LDH-	P 614 U/mL 225–	500

Hormonal

Result Unit Reference value

β	HCG <2 Micro	IU/mL 1–	6 days:	2.5–	18

1–	20 weeks:	1.7–	9.1

Children:	0.7–	6.4

Adults:	0.3–	5.6

>50 years:	Up	to	10

Note: For	laboratory	values	out	of	reference	range,	numerical	bolding	is	enough	to	show	significance.
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old,	and	higher	incidence	among	the	Caucasus	and	cen-
tral	American	people	with	 the	symptom	of	a	 large	mass	
in	their	abdomen.16	Notably,	it	has	been	documented	that	
EBV	infects	15%	of	individuals	with	sporadic	forms.

Moreover,	the	serum	levels	of	LDH	and	cancer	antigen	
125	 (CA-	125)	 remarkably	 increase	 in	 patients	 with	 BL.	
In	 this	 respect,	 the	 serum	 levels	 of	 LDH	 could	 be	 mea-
sured	 from	 moderate	 (2000  IU/mL)	 to	 high	 (14,500  IU/
mL)	 levels.	 Although	 the	 serum	 levels	 of	 carbohydrate	
antigen	19-	9	(CA19-	9),	carcinoembryonic	antigen	(CEA),	
alpha-	fetoprotein	 (AFP),	and	β-	HCG	biomarkers	usually	
remain	normal	in	patients	with	ovarian	BL,	it	can	be	help-
ful	for	the	differential	diagnosis	of	other	ovarian	tumors.	
Additionally,	 the	evaluation	of	cerebrospinal	 fluid	(CSF)	
and	bone	marrow	aspiration	for	the	patients	undergoing	
emission	 tomography	 is	 needed	 to	 confirm	 the	 diagno-
sis.12	 In	 this	patient,	 the	 levels	of	CBC	and	β-	HCG	were	
normal;	however,	the	amount	of	immunoglobulin	G	(IgG)	
and	IgM	was	reported	positive	and	negative,	respectively,	
indicating	the	patient's	previous	exposure	to	EBV.

In	 histopathological	 examination,	 the	 medium-	sized	
monomorphic	cells	with	abundant	round	nuclei	were	ob-
served.	 Due	 to	 a	 large	 number	 of	 macrophages	 and	 the	
monotonous	 infiltration	 of	 lymphocytes,	 a	 "starry	 sky"	
pattern	 was	 also	 detectable,	 reflecting	 the	 phagocytic	
clearance	of	the	apoptotic	cells.4	As	BL	characteristics,	the	
rate	of	Ki-	67-	positive	cells	is	most	likely	close	to	100%,	and	
the	prognostic	biomarkers	including	BCL-	6,	CD20,	CD22,	
CD19,	 CD79a,	 and	 CD10	 are	 positively	 expressed,	 while	
CD23,	BCL-	2,	CD5,	and	terminal	deoxynucleotidyl	trans-
ferase	(TdT)	were	reported	negative.1	In	our	study,	Ki-	67	
and	CD20	positive	cells	were	also	observed.

In	 line	 with	 our	 report,	 a	 bilateral	 ovarian	 BL	 in	 a	
31-	year-	old	woman	with	the	chief	complaints	of	general	
weakness,	dyspnea,	hyporexia,	fever,	diaphoresis,	weight	
loss,	and	abdominal	pain	was	also	diagnosed.	IHC	exam-
ination	showed	positive	CD10	and	CD20	markers,	while	
tumor	cells	were	negative	for	CD3	and	high	Ki-	67	prolif-
erative	 index.17	Regarding	 the	karyotype	 test,	 (8;	14),	 (2;	
8),	and	(8;	22)	chromosomes	translocation	were	identified,	

F I G U R E  1  (A)	Diagnostic	imaging	
with	the	computerized	tomography	
(CT).	CT	scan	with	contrast	revealed	a	
large	bilateral	lobulated	adnexal	mass.	A	
136 × 87 mm	lobular	hypoechoic	mass	
was	observed	in	the	right	side	of	the	pelvic	
cavity	originated	from	the	right	ovary.	(B)	
CT	scan	of	the	patient	before	the	onset	of	
the	chemotherapy,	which	indicates	a	mass	
on	the	left	side.	(C)	CT	scan	represents	
a	significant	improvement	of	the	patient	
after	four-	cycle	chemotherapy
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mainly	 related	 to	 the	 c-	Myc	 oncogene.3	 However,	 we	
could	not	find	these	translocations;	instead,	a	monsoonal	
chromosome	10	and	the	c-	Myc	rearrangement	at	the	8q24	
region	 were	 detected,	 which	 was	 a	 rare	 but	 expectable	
phenomenon.12	The	diagnosis	of	the	disease	in	the	early	
stages	 is	 thought	 to	 be	 very	 critical,	 particularly	 for	 the	
specialists	 to	better	management	of	 the	disease.12	 In	de-
tail,	stages	I	and	II	of	the	BL	are	less	invasive	with	limited	
cell	migration	and	metastatic	potential.	In	contrast,	stages	
III	and	IV	are	considered	as	the	advanced	phases	with	a	
worse	prognosis.5	However,	most	of	the	primary	ovarian-	
related	malignancies	have	been	diagnosed	in	the	advanced	
stages.	In	the	present	case	report,	the	patient	successfully	
received	a	CVAD	regimen	and	partially	recovered	follow-
ing	eight	cycles	of	chemotherapy.

Similarly,	 a	 6-	year-	old	 child	 received	 four	 cycles	 of	
CODOX-	M	 regimen	 containing	 cyclophosphamide,	

vincristine,	 doxorubicin,	 high-	dose	 methotrexate/ifosfa-
mide,	 etoposide,	 and	 high-	dose	 cytarabine	 following	 the	
diagnosis.18	However,	both	of	the	patients	recovered	after	
receiving	proper	treatments.	Another	study	also	reported	
that	 a	 17-	year-	old	 girl	 was	 admitted	 to	 the	 hospital	 with	
severe	abdomen	pain,	palpable	pelvic	mass,	and	elevated	
serum	levels	of	CA-	125	2 weeks	after	the	cesarean	section.	
However,	 this	 patient	 expired	 19  days	 after	 the	 surgery,	
without	receiving	an	appropriate	chemotherapy	regimen.19

4 	 | 	 CONCLUSION

Given	 that	 the	 BL	 is	 defined	 as	 an	 invasive	 malignancy	
with	a	high	mortality	rate	worldwide,	it	could	be	consid-
ered	 a	 differential	 diagnosis	 of	 solid	 ovarian	 tumors	 in	
women,	particularly	those	of	reproductive	ages.

F I G U R E  2  (A)	The	microscopic	
view	of	the	specific	nuclear	staining	for	
Ki-	67	detection	(×100).	Ki-	67	proliferative	
index	is	more	than	90%	in	the	tumor	
cells.	(B)	CD20-	positive	diffuse	B-	cell	
lymphoma	(×100).	(C)	For	assessment	
of	rearrangement	in	the	c-	Myc	gene,	
the	FISH	analysis	was	used.	Green	dots	
show	the	promotion	of	8q24	region	
rearrangement	in	95%	of	the	cells	in	the	
left	image.	Composed	red	and	green	dots	
represent	the	8q24	locus	rearrangement	
and	establish	the	mutation	of	the	c-	Myc	
oncogene	in	the	right	image.	(D)	The	
result	of	karyotype	test	demonstrated	a	
chromosome	10 monosomy
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