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1 	 | 	 INTRODUCTION

Typical	clinical	features	of	hairy	cell	leukemia	(HCL)	are	
cytopenias	related	to	bone	marrow	infiltration	and	spleno-
megaly.	Skeletal	localization	is	a	rare	but	well-	recognized	
complication,	 mostly	 identified	 by	 painful	 osteolytic	 le-
sions	 in	 the	 proximal	 portions	 of	 long	 bones,	 although	
bone	 presentations	 with	 exclusive	 bone	 pain	 and	 few	
clinical,	 and	 biological	 symptoms	 at	 presentation	 have	

been	reported.1	Unusual	presentation	may	pose	a	signif-
icant	diagnosis	challenge	in	routine	practice.	Only	a	few	
cases	of	HCL	patients	who	have	had	a	18F-	FDG	PET/CT	
have	been	published	but	all	of	them	showed	hypermeta-
bolic	localizations.1	Here,	we	report	two	cases	of	patients	
treated	at	the	same	medical	center	8	years	apart	from	each	
other,	 with	 singular	 presentation	 of	 HCL	 characterized	
by	 threatening	bone	damage	and	 lack	or	moderate	bone	
marrow	infiltration,	and	for	whom	18F-	FDG	PET/CT	had	
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Key Clinical Message
18F-	FDG	PET/CT	has	clinical	relevance	in	HCL	at	diagnosis	and	for	the	follow-
	up	of	patients	treated,	especially	 in	case	of	atypical	presentations	such	as	bone	
involvements	 (which	 are	 probably	 underestimated)	 and	 poor	 bone	 marrow	
infiltration.
Abstract
Bone	lesions	are	rarely	reported	in	Hairy	Cell	Leukemia	(HCL).	We	report	two	
BRAFV600E	 mutated	 HCL	 patients	 presented	 bone	 lesions	 at	 foreground,	 poor	
bone	marrow	involvement,	and	 the	 important	role	 18F-	FDG	PET/CT	played	 in	
their	management.	We	discuss	the	crucial	role	that	18F-	FDG	PET/CT	could	play	
in	HCL	routine	practice.
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an	 important	 role.	 The	 therapeutic	 options	 combining	
cladribine	 (CDA)	 and	 rituximab	 (R)	 were	 very	 effective,	
allowing	durable	complete	remission	(CR).

2 	 | 	 FIRST CASE

The	first	case	was	a	59-	year-	old	woman	in	2012	with	no	past	
history,	who	presented	with	a	painful	right	frontal	tume-
faction	above	the	eyebrow.	No	growth	bone	or	other	abnor-
mality	was	observed	at	the	radiography.	The	scan	showed	a	
frontal	anterior	right	tissue	process	up	to	the	external	part	
of	the	right	frontal	sinus	and	a	lytic	bone	lesion	beginning	
at	the	right	orbit	roof.	The	biopsy	of	the	frontal	lesion	was	
inconclusive	 and	 suggested	 only	 a	 chronic	 lymphopro-
liferative	 disorder	 (CLPD)	 without	 further	 clarification.	
Proofreading	of	the	frontal	bone	biopsy	confirmed	a	bone	
localization	of	HCL	with	a	BRAFV600E	mutation	positive	
(mutation	identified	in	70%–	100%	of	typical	HCL	cases).2	
The	 bone	 marrow	 biopsy	 revealed	 moderate	 infiltration	
by	hairy	cells	expressing	DBA44,	cycline	D1,	and	CD20	as	
well.	The	markers	of	T-	lymphoproliferation	disorders	and	
extramedullary	 plasmocytoma	 were	 negative.	 The	 bone	
marrow	aspirate	showed	a	smear	of	medium	richness	on	
which	the	different	myeloid	cell	lines	were	correctly	rep-
resented	without	morphological	abnormalities.	No	excess	
blasts	 was	 observed,	 despite	 the	 presence	 of	 medium-	
sized	 lymphoid	cells	with	basophil	cytoplasm,	and	often	
with	 “shredded”	 appearance	 and	 circular	 and	 reniform	
nucleus	 with	 the	 chromatin	 unpacked.	 This	 confirmed	
the	presence	of	around	6%	of	lymphoid	cells	whose	cyto-
logical	 appearance	 suggested	 hairy	 cells.	 The	 phenotype	
was	compatible	to	hairy	cells	CD19	+	monotypic	kappa	of	
moderate	intensity	CD5-		CD10-		CD20	+	high	CD22	+	high	
CD79b	+	CD23-		 FMC7-		 CD38	+	CD43-		 CD44	+	IgG-		
IgM	+	IgD-		 CD11c	+	CD25	+	CD103	+	CD123	+.	 The	 im-
munological	 score	 of	 HCL	 was	 4/4,	 excluding	 a	 variant	
presentation.	 In	 order	 to	 assess	 the	 extension	 consecu-
tive	 to	 the	 histology	 of	 the	 frontal	 bone	 lesion,	 18F-	FDG	
PET/CT	 was	 carried	 out.	 Three	 bone	 hypermetabolisms	
were	reported:	the	known	frontal	bone	lesion,	one	on	the	
right	semi-	sacrum,	and	the	third	on	the	hipbone	near	the	
sacroiliac	 joint.	 The	 body	 scan	 did	 not	 identify	 focal	 le-
sion	or	lytic	bone	lesion	at	the	hipbone	but	rather	a	bone	
densification,	and	no	tumor	syndrome	was	described.	The	
patient	was	symptomatic	only	on	the	frontal	 lesion.	The	
complete	 blood	 count	 was	 normal	 except	 for	 minimal	
thrombocytopenia:	 white	 blood	 cells	 at	 4.8×109/L	 com-
posed	of	3.07×109	neutrophils/L,	1.58×109	lymphocytes/L,	
and	0.1×109	monocytes/L,	hemoglobin	was	14,2	g/dL	and	
platelets	were	at	148×109/L	(lower	limit	at	150×109/L).

Because	 of	 long	 initial	 diagnostic	 wandering	 and	 the	
emergency	 of	 a	 treatment	 required	 in	 fear	 of	 a	 rapid	

progression	 of	 the	 orbit	 roof	 osteolytic	 lesion	 in	 case	 of	
diffuse	 large	 cell	 lymphoma,	 two	 cycles	 of	 CEP	 (cyclo-
phosphamide,	 etoposide,	 prednisolone)	 were	 adminis-
tered	 with	 no	 clinical	 benefit	 observed.	 As	 soon	 as	 the	
final	histology	of	 the	bone	marrow	biopsy	was	received,	
the	standard	first-	line	treatment	by	purine	analog,	CDA,	
was	initiated.

Two	months	after	the	treatment,	neither	symptom	nor	
pain,	 was	 reported	 by	 the	 patient.	 A	 complete	 response	
(CR)	 was	 obtained	 on	 both	 medical	 examination,	 blood	
count	and	scan.	6	months	after	the	treatment,	the	18F-	FDG	
PET/CT	done	described	a	disappearance	of	hypermetab-
olisms	on	the	right	 frontal	bone,	and	of	 the	sacrum	and	
right	hip	bone	at	pelvic	girdle.	However,	the	bone	marrow	
aspirate	evaluation	done	at	the	6-	month	treatment	evalu-
ation	showed	normal	bone	marrow	cytology	without	lym-
phoid	cells	but	also	minimal	residual	disease	of	hairy	cells	
of	0.3%	of	bone	marrow	cells.	A	total	of	four	weekly	R	was	
subsequently	 administered.	 With	 a	 follow-	up	 of	 8	years	
after	the	treatment,	no	objective	relapse	had	occurred.

3 	 | 	 SECOND CASE

The	 second	 case	 was	 a	 45-	year-	old	 man	 with	 no	 signifi-
cant	medical	history	presenting	 for	several	months	with	
an	 increasingly	 painful	 right	 hip	 with	 functional	 limita-
tions.	 No	 traumatism,	 barotraumastism,	 microtrauma-
tism	or	corticosteroid	treatment	was	reported.	Both	pelvis	
and	hip	 radiographs	 taken	4	months	apart	were	normal.	
Bone	scintigraphy	revealed	incomplete	and	non-	displaced	
broken	neck	of	the	left	thighbone.	The	right	hip	scan	con-
firmed	 the	 results	 of	 the	 scintigraphy	 with	 osteolytic	 le-
sions	of	the	lower	part	of	the	femoral	neck	and	of	the	great	
trochanter	and	no	bone	callus	or	fracture	displacement.	In	
this	context	of	pathologic	bone	lesions,	18F-	FDG	PET/CT	
was	performed	showing	multiple	hypermetabolic	bone	le-
sions	 (cervical	 thoracic	 spine,	humeral	heads,	pelvis,	 fe-
murs	 and	 left	 internal	 tibial	 fracture)	 but	 no	 organ	 was	
appreciably	involved	(Figure 1).

The	bone	biopsy	of	 the	right	 femur	suggested	a	bone	
localization	 of	 HCL	 with	 BRAF	 mutation	 negative	 by	
FISH	 but	 pV600E/K/R	 exon	 15	 positive	 in	 molecular	
search	 (qqPCR),	CD20	Annexin-	A1	and	DB44	were	also	
positive,	as	shown	in	Figure 2.	Hematologic	malignancy	
was	 not	 expected,	 taking	 into	 account	 the	 normal	 com-
plete	blood	count:	white	blood	cell	count	was	6.1×109/L	
composed	 of	 3.46×109	 neutrophils/L,	 1.99×109	 lympho-
cytes/L,	0.58×109	monocytes/L	and	no	malignancy	cells,	
hemoglobin	15,1	g/dL,	and	platelets	202×109/L.	Moreover,	
biochemistry	 and	 protein	 electrophoresis	 were	 strictly	
normal	and	there	was	no	splenomegaly	or	lymphadenop-
athy	at	medical	examination.	More	surprisingly,	the	bone	
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marrow	 biopsy	 was	 within	 normal	 morphological	 limits	
without	tumor	cell	infiltration.	The	bone	marrow	cytology	
in	the	center	in	charge	of	the	patient	found	normal	cytol-
ogy	with	a	smear	of	medium	richness	on	which	the	differ-
ent	myeloid	cell	lines	were	correctly	represented	without	
any	 morphological	 abnormalities,	 no	 excess	 of	 blasts	 or	
abnormal	 lymphoid	 cells,	 plasma	 cells	 involvement	 was	
low	and	consisted	in	rare	plasma	cells	with	any	dystrophy.	
A	bone	marrow	sample	was	sent	to	a	French	expert	center	
which,	using	multicolor	multiparameter	 flow	cytometry,	
showed	 4,7×10−4	 kappa-	restricted	 monotypic	 B	 cells	 of	
small-	sized	cells	with	CD11c,	CD103,	CD123,	and	CD25	
expression	(immunologic	score:	4/4).	Given	the	poor	infil-
tration	of	the	bone	marrow,	Nest	Generation	Sequencing	
(NGS)	could	not	be	performed.	Flow	cytometry	was	nega-
tive	in	the	peripheral	blood.

Although	 usual	 criteria	 of	 treatment	 were	 not	 met,	
a	 treatment	 was	 indicated	 because	 of	 the	 bone	 fracture.	
The	 patient	 received	 first-	line	 therapy	 of	 HCL	 with	 pu-
rine	 analog,	 CDA	 0,14	mg/kg	J1	 to	 J5	 in	 sub-	cutaneous	
to	 which	 monoclonal	 antibody	 anti-	CD20,	 R	 was	 added	
once	a	week	during	8	weeks.	No	surgical	or	radiotherapy	
indication	was	given.	No	side	effects	were	observed.	The	
response	to	treatment	has	been	favorable	with	resolution	

of	 bone	 pain.	 On	 the	 blood	 count,	 only	 lymphopenia	 at	
058×109/L	was	observed	due	to	the	treatment,	the	rest	was	
normal:	white	blood	cells	at	4.7×109/L	in	which	3.32×109	
neutrophils/L	and	0,42×109	monocytes/L,	hemoglobin	at	
16	g/dL	 and	 platelet	 count	 at	 235×109/L.	The	 evaluation	
performed	 2	months	 after	 treatment	 initiation	 was	 sug-
gested	a	CR.	The	18F-	FDG	PET/CT	objectified	absence	of	
tumor	infiltration	and	non-	significant	residual	hypermet-
abolic	 fixations	 (humeral	heads	and	 left	 tibia),	Figure 1.	
The	 bone	 marrow	 aspirate	 was	 normal	 in	 cytology	 with	
undetectable	minimal	residual	disease.	The	bone	marrow	
biopsy	was	normal	and	confirmed	the	CR.

4 	 | 	 DISCUSSION

HCL	is	a	rare	indolent	B-	CLPD	and	represents	2%	of	all	
leukemias.2	Typical	clinical	features	of	HCL	concern	pa-
tients	 with	 a	 median	 age	 at	 diagnosis	 of	 54	years	 with	
cytopenia	 (60%–	80%)	 and	 splenomegaly	 (80%–	90%).3	
However,	 HCL	 can	 have	 rare	 articulation,	 skin,	 he-
patic,	auto-	immune	or	bone	involvements.4–	8	HCL	was	
first	described	in	1958	by	Bouroncle	et	al,	and	the	first	
reported	 bone	 involvement	 (osteolytic	 type)	 occurred	

F I G U R E  1  18F-	FDG	PET/CT	
at	diagnosis	(A)	and	two	months	
after	treatment	including	cladribine	
and	rituximab	(R)	(B).(A)	PET	scan	
at	diagnosis	revealing	multiple	
hypermetabolic	lesions:	vertebral	body	
of	C3,	right	pedicle	of	T3,	left	vertebral	
hemicorps	of	T4,	pedicle	junction	and	
left	blade	of	T8,	left	acromion,	bone	lysis	
both	of	humeral	heads,	the	two	cotyls,	
coccygeal	region,	left	internal	tibial	
plateau	and	both	femoral	heads,	femoral	
necks,	per-	trochanteric	regions,	great	
trochanters,	femoral	diaphysis.	(B)	follow-	
up	PET-	scan	8	weeks	after	immuno-	
chemotherapy	demonstrating	metabolic	
response	with	decreased	uptake	of	the	
multiple	metastatic	lesions.
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almost	 20	years	 later,	 in	 1977	 by	 Rhyner	 et	 al.9,10	
Recently,	a	literature	review	of	the	MEDLINE	database	
looking	for	articles	relating	only	to	bone	lesions	in	HCL	
was	performed	by	Robak	et	al.1	Bone	involvement	was	
observed	 in	 about	 3%	 (0%–	13%)	 of	 patients	 and	 very	
rarely	 observed	 at	 presentation.	 Thirty-	six	 cases	 were	
reported:	 one-	third	 had	 symptomatic	 bone	 lesions	 at	
the	time	of	diagnosis,	but	the	majority	of	bone	involve-
ment	was	demonstrated	later,	up	to	several	years	(from	
2	months	 to	22	years).	After	review	of	 the	 literature	 in-
cluding	known	cases	of	HCL	with	skeletal	involvement,	
clinical	 features	 could	 be	 more	 specified.	 Indeed,	 the	
data	 of	 Robak	 et	 al	 confirm	 the	 preponderant	 involve-
ment	of	the	femur	(head,	neck	or	both)	estimated	at	75%	
of	the	bone	lesions	in	HCL.1	The	second	main	localiza-
tion	of	bone	involvement	is	distributed	in	the	axial	skel-
eton.6	 There	 are	 only	 a	 few	 similar	 case	 reports	 in	 the	
literature.6	Bone	damage	was	mainly	represented	by	os-
teolytic	lesions	but	rare	cases	of	severe	osteoporosis	and	
aseptic	necrosis	have	also	been	described.1	Osteolytic	le-
sions	are	nonspecific	on	imaging	and	the	first	etiologies	

considered	are	solid	tumor	metastases	or	myeloma,	but	
the	clinician	must	be	vigilant	about	other	diagnoses.

However,	isolated	bone	presentation	has	been	observed	
in	 HCL,	 with	 bone	 lesions	 strongly	 associated	 with	 high	
tumor	burden	and	bone	marrow	 infiltration.11	The	main	
peculiarity	 of	 our	 two	 cases	 consisted	 in	 a	 very	 symp-
tomatic	clinical	presentation	with	exclusive	bone	pain	of	
increasing	intensity	that	contrasted	with	a	poorly	informa-
tive	biological	workup	(absence	of	cytopenia)	in	relation	to	
a	mild	marrow	infiltration.	However,	persistent	bone	pain	
of	increasing	intensity	can	be	considered	as	typical	of	skel-
etal	involvement	in	HCL,	estimated	at	89%	of	patients.1

Although	our	case	is	an	uncommon	clinical	disease	pre-
sentation,	the	phenotype	of	HCL	was	typical	with	an	im-
munological	HCL	score	of	4/4.12	Moreover,	the	BRAFV600E	
mutation	 was	 positive,	 excluding	 an	 HCL	 variant	 disor-
der.13	 To	 note,	 a	 case	 mimicking	 multiple	 myeloma	 has	
also	been	reported	in	a	patient	presenting	a	painful	upper	
left	thigh	with	several	hypermetabolisms	at	18F-	FDG	PET/
CT	and	hypergammaglobulinemia	with	positive	immuno-
fixation	for	monoclonal	immunoglobulin	A.	Neither	hairy	

F I G U R E  2  Right	femur	biopsy.	(A)	Immunochemical	studies,	showing	CD20	positive	cells	(magnification:	x20),	(B)	Abnormal	
lymphoid	cells	presenting	the	BRAFV600E	mutation,	(C)	Strong	expression	of	surface	Annexin-	A1	by	the	abnormal	lymphoid	cells	and	
(D) Positive	expression	of	DBA44.
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cells	 nor	 BRAFV600E	 mutation	 was	 identified	 in	 blood,	
bone	marrow	aspirate,	and	bone	marrow	trephine	biopsy	
from	the	iliac	crest.	The	diagnosis	of	HCL	was	on	the	core	
biopsy	of	 the	 left	 femoral	neck	showing	hairy	cells	with	
the	positive	BRAFV600E	mutation.14	All	these	unusual	clin-
ical	presentations	exposed	here	should	induce	hematolo-
gists	not	to	neglect	HCL	in	diagnostic	hypothesis	in	case	of	
bone	lesions	and,	above	all,	to	carry	out	biopsy.

Concerning	18F-	FDG	PET/CT,	its	place	in	care	of	HCL	
patients	remains	unclear	and	needs	to	be	determined.	Its	
use	 in	 HCL	 is	 quite	 recent	 and	 is	 still	 being	 developed.	
First	of	all,	radiography	is	insufficient,	many	cases	includ-
ing	ours	had	normal	x-	ray.	Most	of	the	time,	a	CT	scan	or	
MRI	is	performed	as	a	second	step	and	then	sometimes	a	
18F-	FDG	PET/CT.	Only	a	few	cases	of	patients	with	HCL	
who	 underwent	 18F-	FDG	 PET/CT	 have	 been	 published	
and	 all	 of	 them	 showed	 hypermetabolic	 localization	
whether	classical	or	not.5,6,15–	17	Some	studies	indicate	that	
18F-	FDG	PET/CT	is	an	interesting	tool	for	the	evaluation	
of	the	extension	of	HCL.	Indeed,	all	18F-	FDG	PET/CT	of	
HCL	patients	with	bone	 involvement	show	hypermetab-
olisms	not	only	in	areas	of	pain	but	also	in	areas	without	
clinical	translation,	suggesting	other	existing	or	early	as-
ymptomatic	bone	lesions.	MRI,	while	often	used,	is	a	less	
specific	and	less	sensitive	technology	than	18F-	FDG	PET/
CT	to	detect	multiple	and/or	early	localizations.	In	light	of	
these	observations,	it	can	be	assumed	that	bone	lesions	at	
the	time	of	diagnosis	of	HCL	are	underestimated	since	im-
aging	is	only	performed	in	case	of	pain	and	not	systemati-
cally	at	the	time	of	discovery	of	the	homeopathy.	The	delay	
between	the	appearance	of	a	bone	lesion	related	to	HCL	
and	the	development	of	symptoms	is	therefore	completely	
unknown.	Other	studies	indicate	that	18F-	FDG	PET/CT	is	
of	interest	in	the	evaluation	of	response	to	treatment.18	In	
HCL	patients,	18F-	FDG	PET/CT	showed	normalization	of	
FDG	uptake	at	all	previously	pathological	sites	following	
CDA	treatment.17	However,	it	is	unclear	whether	18F-	FDG	
PET/CT	is	sufficiently	sensitive	to	determine	residual	dis-
ease,	 which	 is	 currently	 evaluated	 in	 bone	 marrow	 and	
blood.19	 Based	 on	 these	 observations	 and	 our	 cases,	 we	
think	that	18F-	FDG	PET/CT	seems	to	be	quite	reliable	to	
assess	the	disease.	An	observational	trial	could	be	led	first	
for	epidemiological	purposes	in	order	to	better	character-
ize	disease	presentation,	especially	at	diagnosis	by	the	sys-
tematic	 18F-	FDG	PET/CT	to	better	specify	 the	 frequency	
of	bone	involvement	 in	HCL.	All	reported	cases	of	HCL	
with	bone	involvement	have	been	treated	because	of	pain	
and	not	because	of	cytopenia	or	splenomegaly.	However,	
Do	asymptomatic	nonthreatening	bone	 lesions	 found	by	
routine	18F-	FDG	PET/CT	at	diagnosis	represent	treatment	
criteria	 on	 their	 own?	 Due	 to	 low	 reported	 incidence,	
there	exists	no	established	recommendation	for	this	group	
of	 patients	 with	 HCL	 with	 bone	 involvement.	 It	 is	 clear	

that	 this	particular	presentation	needs	 to	be	better	clari-
fied	 as	 to	 its	 actual	 frequency,	 pathophysiology,	 progno-
sis,	and	response	to	treatment.	Routine	18F-	FDG	PET/CT	
would	seem	to	be	a	first	step	to	answering	these	questions.	
Moreover,	this	examination	can	guide	a	possible	biopsy	if	
necessary	(notably	to	eliminate	a	differential	diagnosis).

A	 quarter	 of	 patients	 with	 HCL	 are	 asymptomatic	 at	
diagnosis	 and	 require	 regular	 monitoring	 for	 a	 variable	
period	of	months	to	years	before	meeting	at	least	one	of	
the	validated	treatment	criteria.	These	criteria	are:	abso-
lute	 neutrophil	 count	 <1x109/L,	 hemoglobin	 <11	g/dL,	
platelet	 count	 <100×109/L,	 symptomatic	 splenomegaly,	
infections	 or	 bleeding	 related	 to	 cytopenias.2	 Purine	 nu-
cleoside	 analogues	 (PA)	 (pentostatin	 and	 cladribine)	 re-
main	the	standard	first-	line	treatment	for	HCL,	achieving	
overall	response	(OR)	rates	of	90%–	100%	and	CR	in	70%–	
90%.	 No	 significant	 difference	 between	 the	 two	 agents	
has	ever	been	observed	even	if	no	randomized	trials	have	
compared	both	drugs.2,20	Remissions	are	durable	(median	
15	years),	and	survival	is	close	to	that	for	an	age-	matched	
general	population.21,22

Rituximab	alone	has	not	been	formally	tested	in	first-	
line	 therapy,	but	given	 the	 relatively	 low	response	 rates	
seen	 in	 relapsed	 HCL,	 it	 is	 not	 recommended	 except	 in	
special	 circumstances:	 its	 use	 could	 be	 reserved	 for	 pa-
tients	ineligible	for	purine	analogues	or	who	have	an	ac-
tive	infection.	In	contrast,	it	has	been	shown	to	improve	
remissions	with	a	combination	of	R	and	a	PA.23,24	A	re-
cent	publication	comparing	concurrent	R	with	delayed	R	
(≥6	months	if	minimal	residual	disease	(MRD)	is	detected	
in	 blood)	 showed	 a	 marked	 improvement	 in	 MRD	 neg-
ative	 CR	 rates	 by	 concurrent	 R.	 The	 CR	 rate	 was	 100%	
with	concurrent	immunochemotherapy	versus	88%	with	
delayed	 administration,	 and	 the	 rates	 of	 undetectable	
MRD	were	97%	versus	24%,	respectively.	Immediate	he-
matologic	toxicity	was	greater	(including	transient	grade	
3–	4	thrombocytopenia)	but	recovery	was	faster	at	4	weeks	
compared	with	delayed	R.25	Chemoimmunotherapy	com-
bining	 CDA	 daily	 for	 5	days	 and	 R	 weekly	 for	 8	weeks	
(CDAR	 regimen)	 could	 be	 an	 alternative	 in	 high-	risk	
HCL:	splenomegaly	>3	cm,	leukocytosis	>1×109/L,	hairy	
cells	in	the	blood	at	5×109/L,	beta-	2	microglobulin	>2	N,	
resistance	 to	PNA,	HCL	CD38	positive	or	 IGHV	unmu-
tated.2	However,	neither	treatment	criteria	nor	risk	strati-
fication	take	into	account	unusual	clinical	presentations,	
including	bone	involvement,	which	is	one	of	the	most	re-
ported	atypical	presentations.	Our	first	reported	case	(the	
female	 patient	 with	 the	 threatening	 right	 frontal	 tume-
faction)	was	treated	in	2012.	At	that	time,	R	just	began	to	
be	used	in	HCL	and	data	on	its	efficacy	and	safety	were	
not	yet	available.	According	 to	 the	recommendations	of	
the	time,	she	received	a	CDA	in	monotherapy	and	R	was	
delayed	because	of	the	detection	of	MRD	in	bone	marrow	
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6	months	 after	 PA	 administration.	 With	 therapeutic	 se-
quence,	she	achieved	an	excellent	and	durable	response.	
She	 is	 still	 currently	 in	 remission.	 For	 the	 second	 case,	
we	considered	our	young	man's	femur	fracture	as	a	high-	
risk	criteria	and	opted	for	the	CDAR	association	in	light	
of	 recent	 studies	 in	 order	 to	 maximize	 the	 therapeutic	
response	 and	 eradicate	 the	 disease	 as	 long	 as	 possible	
in	fear	of	a	severe	bone	relapse	even	if,	to	date,	we	have	
no	precise	data	on	the	response	to	the	treatment	and	the	
prognosis	 of	 HCL	 with	 bone	 localizations	 compared	 to	
those	with	classical	presentation.	Radiotherapy	was	not	
applied	 for	 even	 if	 it	 is	 known	 that	 moderate	 doses	 are	
effective	in	supportive	care,	nevertheless,	side	effects	are	
far	 from	 negligible	 and	 it	 is	 not	 a	 curative	 treatment	 of	
the	disease.

5 	 | 	 CONCLUSION

These	cases	emphasize	 the	 importance	of	multimodality	
approaches,	 highlights	 the	 role	 of	 the	 18F-	FDG	 PET/CT	
to	detect	rare	or	unusual	HCL	involvement	and	to	drive	
biopsy.	Although	only	small	series	of	patients	have	been	
reported	 in	 the	 literature,	 atypical	 presentation	 in	 HCL	
is	not	uncommon	and	represents	a	significant	diagnostic	
challenge	 in	 routine	 practice.	 18F-	FDG	 PET/CT	 should	
become	more	prominent	in	the	future	at	the	time	of	diag-
nosis	and	in	monitoring	response	in	cases	of	unusual	or	
atypical	presentation.	However,	 the	pathological	mecha-
nism	of	this	bone	involvement	with	such	low	bone	mar-
row	involvement	remains	unclear.
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