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Graft-versus-host	 disease	 (GVHD)	 is	 a	 common	
but	serious	complication	of	allogeneic	haematopoietic	
stem	 cell	 transplantation	 (HSCT)	 [1].	 In	 HSCT,	 the	
patient’s	bone	marrow	is	destroyed	with	chemotherapy	
or	radiation	and	is	replaced	by	harvested	donor	hae-
matopoietic	stem	cells.	In	allogeneic	HSCT,	the	donor	
is	usually	a	family	member,	but	may	occasionally	be	
someone	outside	the	family	who	expresses	a	matching	
human	leukocyte	antigen	(HLA).

GVHD	 occurs	 when	 the	 transplanted	 donor	 im-
mune	 cells	 (graft)	 react	 and	 try	 to	 destroy	 the	 host	
tissues.	The	pathophysiology	of	GVHD	is	a	complex	
three-stage	process:	stage	I	is	characterised	by	tissue	
damage	to	the	recipient	resulting	from	the	conditioning	
regimens,	stage	II	comprises	donor	T-cell	activation	
and	clonal	expansion	and	stage	III	involves	the	release	
of	cellular	and	inflammatory	factors.	The	heart	of	the	
graft	versus	host	reaction	is	in	stage	II,	when	the	host	
antigen-presenting	 cells	 activate	 donor	 T	 cells.	 The	
graft	versus	host	reaction	is	amplified	by	the	intensity	

of	the	recipient	conditioning	regimen,	which	can	result	
in	marked	tissue	damage	with	the	release	of	various	cy-
tokines	and	augmenters	of	the	inflammatory	response,	
such	as	endotoxin	and	other	bacterial	products	[2].

Traditionally,	 manifestations	 of	 GVHD	 present-
ing	 >100	days	 post-transplant	 were	 arbitrarily	 de-
fined	 as	 chronic	 GVHD	 (c-GVHD).	 GVHD	 occurring	
within	 the	 first	 100	 days	 following	 HSCT	 was	 called	
acute	 GVHD	 (a-GVHD).	 Advances	 in	 HSCT	 practice	
in	 the	 past	 two	 decades	 have	 profoundly	 changed	
the	presentation	and	natural	history	of	both	acute	and	
chronic	GVHD,	bringing	the	previous	definitions	into	
question	 [3].	 The	 current	 consensus	 is	 that	 clinical	
manifestations,	 and	 not	 the	 time	 to	 symptom	 onset	
after	transplantation,	determine	whether	the	clinical	
syndrome	of	GVHD	is	considered	acute	or	chronic	[3,	
4].	In	particular,	the	National	Institutes	of	Health	(NIH)	
Consensus	Development	Project	on	Criteria	for	Clini-
cal	Trials	in	Chronic	GVHD	[4]	proposed	standardised	
criteria	 for	 the	 diagnosis	 of	 c-GVHD	 (Table	 1).	 This	
new	classification	system	stated	that	in	the	absence	of	
clinical	or	histological	signs	and	symptoms	of	c-GVHD,	
the	 persistence	 or	 new	 onset	 of	 the	 characteristic	
manifestations	of	a-GVHD	should	be	categorised	as	
a-GVHD,	regardless	of	the	time	after	transplantation.	
Oral	 involvement	occurs	 in	80%	or	more	of	c-GVHD	
patients	[5–8].	In	the	mouth,	the	diagnostic	features	
of	 oral	 c-GVHD	 include	 lichen	 planus-like	 changes	
(white	 lines	 and	 lacy-appearing	 lesions	 of	 the	 buc-
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cal	 mucosa,	 tongue,	 palate	 or	 lips),	 hyperkeratotic	
plaques	(leukoplakia)	or	decreased	oral	range	of	mo-
tion	 in	patients	with	sclerotic	 features	of	skin	GVHD	
(see	Table	1).	Distinct	features	of	oral	c-GVHD	include	
xerostomia	(dryness),	minor	salivary	gland	mucoceles,	
mucosal	atrophy,	oral	pseudomembranes	and	ulcers	
(see	Table	1).	Manifestations	common	to	both	acute	
and	chronic	oral	GVHD	include	gingivitis,	mucositis,	
oral	erythema	and	pain	[4].
Table 1. Diagnostic criteria for chronic GVHD [4] (modified with emphasis 
on mucous and cutaneous manifestation)
Diagnosis of chronic 
GVHD requires:

at least: 1 diagnostic manifestation

or: at least 1 distinctive manifestation plus 
confirmation of the GVHD diagnosis by 
biopsy/lab tests/imaging

Diagnostic mucocu-
taneous manifesta-
tions are:

Lichen planus-like lesions
Lichen sclerosus-like lesions
Morphea-like lesions
Deep sclerotic lesions
Poikiloderma

Distinctive mucocu-
taneous manifesta-
tions are:

Depigmentation
New-onset alopecia
Xerostomia, salivary gland mucoceles, oral 
mucosal atrophy, oral ulcers

Recently,	the	NIH	Consensus	Development	Project	
Pathology	Working	Group	[9]	offered	an	up-date	on	
the	interpretation	of	biopsy	results.	Note	that	no	single	
histological	 feature	 is	 representative	 of	 oral	 GVHD.	
Therefore,	 the	 minimum	 histological	 criteria	 for	 oral	
c-GVHD	 include	 localised	 or	 generalised	 epithelial	
changes	[10]	(lichenoid	interface	inflammation,	exo-
cytosis	and	apoptosis)	similar	to	those	described	in	
cutaneous	GVHD	[3]	or	>3	mucosal	apoptotic	bodies	
in	the	epithelium,	and	for	salivary	changes,	a	>10%	
loss	of	acinar	tissue	or	ductal	epithelial	cell	necrosis	
[9].	 Periductal	 fibrosis	 (not	 generalised	 interstitial	
fibrosis)	 is	often	present	[9].	Although	a	biopsy	can	
be	 of	 enormous	 value	 in	 confirming	 the	 initial	 diag-
nosis	of	c-GVHD,	the	role	of	subsequent	biopsies	in	
assessing	 the	 response	 to	 treatment	 has	 not	 been	
determined	[9].

This	study	examined	whether	histological	altera-
tions	representing	oral	c-GVHD	are	detectable	in	ap-
parently	 normal	 oral	 mucosa	 of	 patients	 who	 had	
undergone	allogeneic	HSCT,	with	no	clinical	manifes-
tations	of	the	disease.

PATIENTS AND METHODS
Thirteen	 adult	 patients	 who	 had	 undergone	 al-

logeneic	 HSCT	 for	 haematological	 malignancies	
without	signs	or	symptoms	of	systemic	c-GVHD	[4]	
were	 included	 in	 the	 study.	 Of	 the	 13	 patients,	 two	
male	patients	underwent	conventional	myeloablative	
HSCT	 (high-dose	 chemotherapy	 and	 total-body	 ir-
radiation)	and	11	patients	(six	female	and	five	male)	
received	non-myeloablative	HSCT.	All	of	the	patients	
received	 grafts	 from	 HLA-matched	 related	 donors.	
The	haematological	diseases	treated	with	HSCT,	and	
sex	and	age	distributions	of	the	patients	are	shown	in	
Table	2.	All	patients	were	 informed	about	study	and	
patients’	consents	were	obtained.

Table 2. Clinical data for the 13 adult patients who had undergone 
 allogeneic HSCT for hematological malignancies (MA, myeloablative; NMA, 
nonmyeloablative; HL, Hodgkin’s lymphoma; NHL, non-Hodgkin’s lym-
phoma; CLL, chronic lymphocytic leukemia; MM, multiple myeloma; MDS, 
myelodysplastic syndrome)

Patient Age (Years) Gender Disease HSCT type
1 PR 31 F HL NMA
2 RR 65 M NHL NMA
3 CR 45 F NHL NMA
4 RB 23 M HL NMA
5 RM 26 F NHL NMA
6 GM 68 M CLL NMA
7 AS 65 M MM NMA
8 GP 42 M MM NMA
9 CV 50 F MM NMA
10 AC 58 F NHL NMA
11 SG 47 M MM MA
12 KN 21 M MDS MA
13 CF 64 F NHL NMA

Following	our	pre-transplant	dental	care	protocol,	
all	patients	received	a	routine	oral	examination	1	month	
before	HSCT	to	detect	the	presence	of	oral	mucosal	
lesions	and	dental	or	gingival	diseases	(Unit	of	Oral	
Pathology	 and	 Medicine,	 University	 of	 Milan,	 Italy).	
After	HSCT,	all	of	the	patients	were	evaluated	periodi-
cally	for	the	presence	of	oral	GVHD	or	other	oral	 le-
sions.	The	same	clinician	(FD)	performed	the	pre-	and	
post-HSCT	oral	examinations.	At	the	oral	examination	
approximately	 100	 days	 after	 the	 HSCT,	 a	 clinical	
diagnosis	of	“normal	mucosa”	or	“oral	c-GVHD”	was	
made.	In	particular,	a	“normal	mucosa”	was	diagnosed	
in	patients	who	had	no	oral	lesions	[4],	no	symptoms	
of	 xerostomia,	 and	 no	 signs	 of	 hyposalivation	 de-
tected	by	sialometry	(spit	method)	[11].	A	diagnosis	
of	oral	c-GVHD	was	made	 in	patients	with	 lichenoid	
hyperkeratotic	 lesions	 of	 the	 oral	 mucosa	 (Fig.	 1),	
or	 xerostomia,	 hyposalivation	 (spit	 method),	 minor	
salivary	gland	mucoceles,	oral	mucosal	atrophy,	oral	
pseudomembranes	and	ulcers	(see	Table	1)	[4].

Fig. 1. Buccal	 mucosa	 of	 the	 patient	 #4	 showing	 lichenoid	
	lesions

After	 obtaining	 informed	 consent,	 a	 6-mm	 inci-
sional	biopsy	was	taken	under	local	anaesthesia	from	
the	oral	mucosa	of	all	patients	with	or	without	clinical	
signs	 or	 symptoms	 of	 oral	 c-GVHD	 lesions.	 Table	 3	
shows	the	GVHD	prophylaxis	at	the	time	of	biopsy.	In	
patients	with	oral	c-GVHD,	the	biopsy	was	performed	
at	sites	of	evident	GVHD	lesions;	in	apparently	healthy	
mucosa,	the	biopsy	was	taken	from	the	anterior	right	
buccal	 mucosa	 because	 the	 clinical	 manifestations	
of	 oral	 c-GVHD	 frequently	 involve	 this	 area	 [5].	 All	
biopsy	 specimens	 were	 fixed	 in	 10%	 formaldehyde	
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and	sent	to	the	oral	pathology	laboratory	for	routine	
reporting.	 The	 pathologist	 (LM)	 was	 aware	 that	 the	
biopsies	had	been	taken	from	both	clinically	normal	
tissue	 and	 GVHD	 lesions,	 but	 was	 unaware	 of	 the	
source	of	specific	specimens.	At	the	time	of	biopsy,	
12	patients	had	received	cyclosporine	 (50–150	mg,	
twice	a	day)	as	prophylaxis	for	GVHD;	one	patient	was	
withdrawn	from	cyclosporine	5	days	before	the	biopsy	
(see	Table	3).	None	of	 the	patients	 received	 topical	
GVHD	treatment.

The	histological	findings	were	categorised	as	be-
ing	diagnostic	of	c-GVHD	when	an	adequate	sample	
of	 oral	 mucosa	 showed	 localised	 or	 generalised	
epithelial	changes	(lichenoid	interface	inflammation,	
exocytosis	and	apoptosis)	similar	to	those	described	
in	 cutaneous	 GVHD	 or	 the	 presence	 of	 intralobular,	
periductal	 lymphocytes	with	or	without	plasma	cells	
and	exocytosis	of	lymphocytes	(without	neutrophils)	
into	the	intralobular	ducts	and	acini	[9].

RESULTS
Biopsies	were	performed	between	96	and	165	days	

(median	 124	 days)	 after	 HSCT	 in	 four	 patients	 with	
clinical	 evidence	 of	 oral	 c-GVHD	 (two	 patients	 with	
lichen	 planus-like	 changes,	 one	 patient	 with	 lichen	
planus-like	 changes	 and	 xerostomia	 and	 one	 with	
lichen	 planus-like	 changes	 and	 a	 burning	 sensa-
tion)	and	in	nine	patients	with	apparently	normal	oral	
mucosa.	The	biopsies	were	performed	in	the	buccal	
mucosa	 of	 ten	 patients	 and	 in	 the	 gingival	 mucosa	
in	 three	 patients.	 As	 shown	 in	 Table	 3,	 histological	
c-GVHD	changes	were	detected	in	all	four	patients	with	
clinical	evidence	of	oral	c-GVHD	(cases	3,	4,	6	and	8).	
Of	the	nine	patients	with	apparently	healthy	mucosa,	
six	(66.7%)	biopsy	specimens	(cases	1,	2,	9,	11,	12	
and	13)	showed	histological	features	of	c-GVHD,	two	
(22.2%)	 biopsies	 (cases	 5	 and	 10)	 revealed	 normal	
tissue	 and	 one	 (11.1%)	 biopsy	 (case	 7)	 showed	 an	
inflammatory	 pattern	 characterised	 by	 atrophy	 and	
dysmaturation	 of	 keratinocytes	 without	 a	 lichenoid	
infiltrate.	 The	 most	 frequent	 histological	 findings	 in	
the	c-GVHD	specimens	were	lymphocytic	infiltration,	
basal	 cell	 hydropic	 degeneration,	 apoptotic	 bodies	
and	hyperkeratosis	(see	Table	3,	Fig.	2).	Four	patients	
(cases	4,	8,	12	and	13)	had	cutaneous	a-GVHD,	and	all	
of	them	exhibited	histological	changes	of	oral	c-GVHD	
(see	Table	3).

Fig. 2. Histological	section	showing	lymphocytic	infiltration	and	
acantosis	(patient	#13)	(10X,	E/E)

DISCUSSION
The	 most	 common	 indications	 for	 HSCT	 are	

haematologic	 malignancies.	 Other	 less	 frequent	 in-
dications	include	non-haematologic	malignancy	and	
non-malignant	 disorders,	 such	 as	 various	 haemo-
globinopathies,	 certain	 autoimmune	 conditions	 and	
inborn	errors	of	metabolism	[13].	Unlike	autologous	
transplants,	allogeneic	transplants	have	higher	mor-
bidity	 and	 mortality	 associated	 with	 the	 procedure,	
and	GVHD	is	a	common,	serious	and	sometimes	fatal	
complication.	The	morbidity	and	mortality	from	both	
acute	and	chronic	GVHD	can	be	high	and	the	prophy-
laxis	and	treatment	of	GVHD	are	correlated	with	poor	
survival,	both	because	it	requires	further	suppression	
of	an	immature	and	poorly	functioning	immune	system	
and	because	such	suppression	leaves	the	host	open	to	
major	infectious	complications	[14].	An	earlier,	more	
accurate	diagnosis	of	c-GVHD	is	 important	 for	both	
predicting	the	outcome	of	the	disease	and	determining	
the	best	treatment	at	an	early	stage	[15].	Symptoms	of	
c-GVHD	usually	emerge	within	3	years	after	allogeneic	
HSCT	and	are	often	preceded	by	a	history	of	a-GVHD.	
Manifestations	of	c-GVHD	may	be	restricted	to	a	single	
organ	or	tissue	or	may	be	widespread.	Recently,	the	
NIH	has	developed	standardised	criteria	for	the	clinical	
diagnosis	of	c-GVHD	and	proposed	a	new	scoring	sys-
tem	that	describes	the	extent	and	severity	of	c-GVHD	
for	each	organ	or	site	at	any	given	time,	considering	
functional	impact	[4].

Oral	involvement	has	been	described	as	a	diagnos-
tic	sign	of	c-GVHD	[15–17].	Consequently,	 it	seems	

Table 3. Characteristics of biopsy specimens and comparison between clinical and histological diagnoses of oral c-GVHD for the 13 adult patients who 
had undergone allogeneic HSCT for hematological malignancies. (Cy, Cyclosporine)
Patient Biopsy Day Oral biopsy site Clinical oral diagnosis Histological oral diagnosis GVHD prophylaxis (mg/day) GVHD oral symptoms a-GVHD

1 +153 Buccal mucosa Normal mucosa GVHD Cy 50 x 2 None No
2 +103 Buccal mucosa Normal mucosa GVHD Cy 50 x 2 None No
3 +115 Gingiva GVHD GVHD Cy 150 x 2 Xerostomia No
4 +164 Buccal mucosa GVHD GVHD Cy 100 x 2 Burning Skin
5 +104 Buccal mucosa Normal mucosa Normal tissue Cy 125 x 2 None No
6 +139 Gingiva GVHD GVHD Cy 75 x 2 Xerostomia No
7 +106 Buccal mucosa Normal mucosa Inflammatory pattern Cy 150 x 2 None No
8 +124 Gingiva GVHD GVHD Cy 100 x 2 None Skin
9 +96 Buccal mucosa Normal mucosa GVHD Cy 75 x 2 None No
10 +162 Buccal mucosa Normal mucosa Normal tissue Cy 150 x 2 None No
11 +111 Buccal mucosa Normal mucosa GVHD Cy 150 x 2 None No
12 +131 Buccal mucosa Normal mucosa GVHD Cy 150 x 2 None Skin
13 +165 Buccal mucosa Normal mucosa GVHD Withdrawn at day +160 None Skin



Experimental	Oncology	29, 304–308, 2007 (December) 30729,	304–308,	2007	(December) 307December) 307) 307	 307

important	to	establish	the	most	relevant	histological	
features	 for	 the	 diagnosis	 of	 oral	 c-GVHD	 and	 their	
relationship	with	clinical	lesions.	This	study	examined	
whether	 histological	 changes	 representative	 of	 oral	
c-GVHD	are	detectable	in	apparently	normal	oral	mu-
cosa	in	patients	who	had	undergone	allogeneic	HSCT,	
without	the	clinical	manifestations	of	the	disease.

All	 of	 the	 biopsy	 specimens	 from	 patients	 with	
clinical	oral	c-GVHD	and	more	than	half	(66.6%)	of	the	
specimens	from	patients	with	apparently	healthy	mu-
cosa	showed	some	histological	features	of	c-GVHD	(see	
Table	3).	Lymphocytic	infiltration,	apoptotic	bodies	and	
basal	cell	hydropic	degeneration	were	the	most	com-
mon	histopathological	conditions	of	the	oral	mucosa.

No	 difference	 in	 the	 histological	 changes	 was	
detected	between	biopsies	taken	from	patients	with	
healthy	mucosa	and	from	those	with	c-GVHD	lesions	
(Table	4).	 In	five	of	13	patients	(four	with	apparently	
normal	mucosa	and	one	with	c-GVHD),	the	patholo-
gist	 detected	 only	 a	 lymphocytic	 infiltrate,	 a	 typical	
sign	 of	 c-GVHD.	 A	 biopsy	 of	 an	 apparently	 healthy	
oral	mucosa	should	not	show	a	lymphocytic	infiltrate.	
Consequently,	the	presence	of	this	pattern	in	“appar-
ently	healthy	mucosa”	could	be	considered	a	change	
associated	with	GVHD.	Moreover,	histological	changes	
were	observed	in	all	four	patients	who	suffered	from	
a-GVHD,	whereas	clinical	changes	were	present	in	only	
two	of	these	four	patients.
Table 4. Histopathological patterns for the 13 adult patients in this study 
who had undergone allogeneic HSCT for hematological malignancies.
Pa-
tient Histological Pattern Clinical 

Diagnosis
Histological 
Diagnosis

1 Lymphocytic infiltration Normal 
mucosa

GVHD

2 Lymphocytic infiltration Normal 
mucosa

GVHD

3 Lymphocytic infiltration GVHD GVHD
4 Lymphocytic infiltration, apoptotic bodies, 

basal cell hydropic degeneration
GVHD GVHD

5 Normal tissue Normal 
mucosa

Normal 
tissue

6 Lymphocytic infiltration, apoptotic bodies, bas-
al cell hydropic degeneration, hyperkeratosis

GVHD GVHD

7 Nonspecific inflammatory changes Normal 
mucosa

Inflamma-
tory pattern

8 Lymphocytic infiltration, apoptotic bodies GVHD GVHD
9 Lymphocytic infiltration Normal 

mucosa
GVHD

10 Normal tissue Normal 
mucosa

Normal 
tissue

11 Lymphocytic infiltration Normal 
mucosa

GVHD

12 Lymphocytic infiltration, basal cell hydropic 
degeneration

Normal 
mucosa

GVHD

13 Lymphocytic infiltration, apoptotic bodies Normal 
mucosa

GVHD

We	 are	 not	 aware	 of	 any	 previous	 report	 on	 the	
histological	features	of	c-GVHD	in	apparently	normal	
oral	mucosa.	One	study	[18]	found	histopathological	
changes	in	c-GVHD	in	normal-appearing	skin	of	HSCT	
patients.

Although	histological	changes	in	the	oral	mucosa	
without	 corresponding	 clinical	 symptoms	 are	 insuf-
ficient	 for	 a	 definite	 diagnosis	 of	 oral	 c-GVHD,	 this	
finding,	which	was	previously	called	“subclinical”	oral	
c-GVHD	[19],	may	be	useful	for	predicting	the	clinical	

onset	of	oral	disease	following	HSCT.	Several	studies	
that	assessed	the	value	of	skin	and	oral	biopsies	in	the	
diagnosis	and	management	of	a-GVHD	concluded	that	
skin	and	oral	biopsies	were	of	limited	value	in	confirm-
ing	or	predicting	the	development	of	extensive	c-GVHD	
[20].	However,	the	ease	with	which	the	oral	mucosa	
can	be	accessed	and	screened	makes	an	oral	clini-
cal	examination	and	oral	biopsy	important	diagnostic	
methods	for	the	early	assessment	and	overall	evalu-
ation	of	c-GVHD	in	HSCT	patients.
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КЛИНИЧЕСКИЕ И ГИСТОПАТОЛОГИЧЕСКИЕ ОСОБЕННОСТИ 
СЛИЗИСТОЙ ОБОЛОЧКИ ПОЛОСТИ РТА У ПАЦИЕНТОВ ПОСЛЕ 

ТРАНСПЛАНТАЦИИ ГЕМАТОПОЭТИЧЕСКИХ СТВОЛОВЫХ КЛЕТОК
Введение: хроническая болезнь «трансплантат против хозяина» (ХБТПХ) является наиболее распространенным серьезным 
осложнением после трансплантации гематопоэтических стволовых клеток (ГСК). Поражения слизистой оболочки полости 
рта определяют у 80–100% пациентов с ХБТПХ и они могут быть ранним признаком этого осложнения. Цель: определить, 
будут ли отмечаться гистологические изменения слизистой оболочки полости рта, характерные для ХБТПХ, во внешне 
неизмененной слизистой реципиентов ГСК без клинических проявлений заболевания. Пациенты и методы: исследовали 13 
взрослых пациентов, которым проводили трансплантацию ГСК в ходе лечения злокачественных гематологических заболеваний. 
Наличие лихеноидных, атрофических или эритематозных изменений слизистой оболочки полости рта, которые отмечали в 
течение 100 дней после трансплантации, считали положительными для ХБТПХ. Пациентам с проявлениями ХБТПХ и без нее 
проводили инцизионную биопсию слизистой оболочки полости рта. Препараты оценивали гистологи, не предупрежденные о 
клиническом состоянии исследуемой слизистой. Результаты: биоптаты получали у 4 пациентов с клиническими проявлениями 
ХБТПХ и 9 — без видимых поражений слизистой оболочки. Гистологические изменения, характерные для ХБТПХ, отмечали у 
всех 4 пациентов (100%) с клиническими проявлениями поражения слизистой в результате ХБТПХ и у 6 из 9 больных (66,6%) 
с относительно здоровой слизистой. Обсуждение: несмотря на то что гистологические изменения слизистой оболочки полости 
рта без соответствующих клинических проявлений ХБТПХ, которые определяли в данном исследовании, недостаточны 
для постановки диагноза ХБТПХ, для прогнозирования исхода трансплантации представляется важным исследование 
количественных гистологических изменений. Более длительный период наблюдения гистологических изменений слизистой 
оболочки полости рта у пациентов без клинических проявлений ХБТПХ может объяснить роль этих изменений в качестве 
прогностических факторов клинических проявлений ХБТПХ в полости рта или других органах.
Ключевые слова: болезнь «трансплантат против хозяина», трансплантация гематопоэтических стволовых клеток, 
гистопатология, поражения слизистой оболочки полости рта, слизистая оболочка полости рта.

Copyright © Experimental Oncology, 2007

marrow from HL-A-matched sibling donors. Transplantation 
1974; 18: 295–304. 

16. Nakamura S, Hiroki A, Shinohara M et al. Oral involve-
ment in chronic graft-versus-host disease after allogeneic bone 
marrow transplantation. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod 1996; 82: 556–63. 

17. Soares AB, Faria PR, Magna LA et al. Chronic GVHD 
in minor salivary glands and oral mucosa: histopathological 
and immunohistochemical evaluation of 25 patients. J Oral 
Pathol Med 2005; 34: 368–73. 

18. Vassallo C, Brazzelli V, Alessandrino PE et al. Normal-look-
ing skin in oncohaematological patients after allogenic bone marrow 
transplantation is not normal. Br J Dermatol 2004; 151: 579–86. 

19. Schubert MM, Sullivan KM, Morton TH et al. Oral 
manifestations of chronic graft-v-host disease. Arch Intern 
Med 1984; 144: 1591–5. 

20. Heldal D, Brinch L, Evensen SA et al. Skin biopsies for 
early diagnosis and prognosis of graft-versus-host disease in 
recipients of allogeneic stem cells from blood or bone marrow. 
Bone Marrow Transplant 2004; 34: 345–50.


