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unrelated donor, and after 72 months he did 
not show relapse of HLH. The long, unevent-
ful follow-up supports the use of BMT from 
an unrelated donor if transplantation from a 
relative is not possible. 

 Copyright © 2009 S. Karger AG, Basel 

 Introduction 

 Griscelli syndrome (GS, OMIM 
214450), first described in 1978  [1] , is a rare 
autosomal recessive disease characterized 
clinically by hypopigmentation of the 
scalp hair, eyebrows and eyelashes (silvery 
hair or ‘partial albinism’) and microscopi-
cally by the presence of large clumps of 
pigment in hair shafts, with accumulation 
of melanosomes in melanocytes. Based on 
associated clinical features and the under-
lying genetic defect, 3 mutually exclusive 
forms have been recognized. All of them 
share a defect in the transfer of melano-
somes from melanocytes to keratinocytes 
 [2] . GS type 1, which likely corresponds to 
Elejalde syndrome (ES) or melanolyso-
somal neurocutaneous syndrome, is also 
characterized by primary central nervous 
system (CNS) dysfunction and is caused 
by mutations in the myosin Va ( MYO5A ) 
gene. GS type 2 (GS2), the most common 
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 Abstract 

 Griscelli syndrome (GS) is a rare autosomal 
recessive disease characterized by silvery 
hair (‘partial albinism’). Three forms exist; GS 
type 2 (GS2), the most common one, is char-
acterized by severe primary immunodefi-
ciency with acute episodes of hemophago-
cytic lymphohistiocytosis (HLH) which may 
be fatal in the absence of hematopoietic 
stem cell transplantation. A 5-year-old boy 
with HLH was referred to us because of sil-
very-gray hair present since birth. Abnormal 
pigment clumps were observed in the me-
dulla of hair shafts on light microscopy. Elec-
tron microscopy of a skin biopsy revealed 
melanosomes in melanocytes, but not in ke-
ratinocytes. Leukocytes were devoid of in-
tracytoplasmic granules on blood smear. 
Neurological signs were absent. Genotyp-
ing revealed a homozygous haplotype for 
polymorphic markers linked to the  RAB27A  
locus, but no  RAB27A  mutation. A diagnosis 
of GS2 was established. The patient received 
bone marrow transplantation (BMT) from an 
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type, is associated with severe primary
immunodeficiency causing ‘accelerated 
phases’ of hemophagocytic lymphohistio-
cytosis (HLH)  [1] . This consists in a mac-
rophage and T-lymphocyte activation syn-
drome, often triggered by infections, char-
acterized by hepatosplenomegaly, fever, 
pancytopenia, hemorrhages and elevated 
levels of transaminases and triglycerides. 
Neurological involvement secondary to 
CNS infiltration by T cells and macro-
phages can be present. Death generally
occurs if the patient does not receive
he matopoietic stem cell transplantation 
(HSCT). GS2 is caused by homozygous 
mutations of the  RAB27A  gene  [3] . Rab27a 
protein regulates the exocytosis of secre-
tory lysosomes such as melanosomes in 
melanocytes and lytic granules in T lym-
phocytes  [4] . Patients with GS type 3 show 
hypopigmentation only and carry muta-
tions of the melanophilin ( MLPH ) gene. 
The protein complex formed by Rab27a, 
Mlph, and MyoVa has recently been shown 
to be essential for the capture and local 
movement of melanosomes in the actin-
rich cell periphery of melanocytes  [5] .

  Other inherited syndromes are charac-
terized by silvery hair. Chediak-Higashi 
syndrome (CHS) shares with GS both hy-
popigmented hair and HLH. In contrast to 
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GS, CHS typically displays abnormal giant 
cytoplasmic inclusions in leukocytes, reg-
ular distribution of melanin clumps in the 
hair shaft, and giant melanosomes in both 
melanocytes and keratinocytes. Although 
the definitive distinction between GS and 
CHS relies on genetic analysis, simple mi-
croscopic features are helpful in establish-
ing a prompt diagnosis of GS2.

  Case Report 

 A 5-year-old boy who was hospitalized 
at the Department of Pediatrics for recur-
rent fever was referred to our Department 
of Dermatology in February 2001 because 
of gray hair that had been present since 
birth. He was the only child of unrelated 
parents. On physical examination, silvery-
gray hair, eyebrows and eyelashes were ev-
ident ( fig. 1 a). A chest X-ray showed a small 
density in the anterior basal part of the 
right lung. Abdominal ultrasound re-
vealed hepatosplenomegaly. Neurological 
examination and MRI of the brain were 
normal. Ophthalmic pigment dilution and 
nystagmus were absent. Red blood cells 
were 2.32  !  10 6 /mm 3 , hemoglobin 5.3
g/dl, platelets 12  !  10 3 /mm 3 , neutrophils 
1.70%, monocytes 48.40%. Serum chemis-
try profile revealed triglycerides 622 mg/

dl, fibrinogen 60 mg/dl, D-dimer 852 mg/
ml, antithrombin III 141%, aspartate ami-
notransferase 324 U/l, alkaline phospha-
tase 625 U/l. Bone marrow aspiration 
showed an increased histiocytic compo-
nent. Natural killer cell function was de-
creased by the chromium-51 release assay 
at 4 h. Repeated peripheral blood smear 
did not show intracytoplasmic granules in 
leukocytes.

  Light microscopy of hair shafts re-
vealed irregularly elongated aggregates of 
melanin ( fig. 1 b). Histological examina-
tion of a biopsy of clinically normal skin 
showed hyperpigmented melanocytes, 
with scant pigmentation in keratinocytes 
( fig. 1 c); large clumps of melanin were also 
evident in the medulla of a hair shaft in a 
different section ( fig. 1 d).

  Transmission electron microscopy 
(TEM) revealed accumulation of numer-
ous normal-sized stage IV mature mela-
nosomes in the cytoplasm of melanocytes; 
only few melanosomes were observed in 
adjacent keratinocytes ( fig. 2 ). Genetic 
analysis, conducted at the Hôpital Necker-
Enfants Malades, Paris, revealed a homo-
zygous haplotype for the polymorphic 
markers linked to the  RAB27A  locus. Se-
quencing of the  RAB27A  gene, performed 
twice, did not allow to identify any muta-
tion.

  Based on the combination of clinical 
features and microscopic findings, the di-
agnosis of GS2 was made. The patient re-
ceived etoposide (150 mg/m 2  a day for 3 
days every 3 weeks) and methylpredniso-
lone (2 mg/kg daily) to control the recur-
rent hemophagic seizures. In December 
2001, he received allogeneic bone marrow 
transplantation (BMT) from a matched 
unrelated donor of the International Bone 
Marrow Donor Registry. The condition-
ing regimen included busulfan 4 mg/kg 
daily for 4 days, cyclophosphamide 60 mg/
kg for 2 days and rabbit antithymocyte 
globulin (10 mg/kg daily for 5 days). Pro-
phylaxis for graft-versus-host disease con-
sisted in ciclosporin A and short-course 
methotrexate. Infusion of 6.25  !  10 6 /kg 
CD34+ cells was performed. Engraftment 
was demonstrated by the presence of  1 500 
neutrophils/ � l on day +14 and  1 50  !  10 3  
platelets/ � l on day +24. The only toxicity 
registered was mucositis grade 2. He devel-
oped two infections (day +60 and +75) by 
cytomegalovirus, treated successfully with 
ganciclovir and foscavir. Administration 
of ciclosporin A was interrupted on day 
+180, without occurrence of graft-versus-
host disease. One year after BMT, no signs 
of graft-versus-host disease were observed 
on liver biopsy; bone marrow biopsy 
showed normocellularity of the three mat-
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  Fig. 1.   a  Typical silvery-gray appearance of 
hair.  b  Light microscopy of hair shafts 
showing pigment clusters irregularly dis-
posed in the medulla and in the cortex.
 c  Skin biopsy showing melanosomes in a 
melanocyte but scantly pigmented kera-
tinocytes in the basal layer.  d  Histological 
cross-section of a hair follicle showing pig-
ment deposits in the medulla and in the cor-
tex of a hair shaft.  e  Light microscopy of 
normal hair shafts from a normal individu-
al showing regular distribution of melanin. 
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uration lines. Repeated liver and bone 
marrow biopsies at 24 and 36 months after 
BMT were normal. The patient was seen 72 
months after BMT, in good condition and 
without relapse of HLH.

  Discussion 

 A group of inherited syndromes are 
characterized by silvery hair (‘partial albi-
nism’)  [6] . These include ES, GS and CHS. 
In addition to silvery hair, both GS2 and 
CHS display severe primary immunodefi-
ciency. Because they are both potentially 
fatal and their only available cure is HSCT, 
early diagnosis is crucial. Currently, the 
diagnosis of GS2 and CHS is based on the 
detection of mutations of the  RAB27A  and 
the  CHS1/LYST  genes, respectively.

  The sequencing of the  RAB27A  gene 
did not disclose any mutation in our pa-
tient. However, he was homozygous for 
polymorphic markers linked to the  RA-
B27A  locus. These markers have previous-
ly been described in 1 patient with GS2  [7, 
8] . The most likely explanation is that our 
patient has GS associated with a Rab27a 
defect, but with a mutation in the promot-

er region or inside an intron that was not 
detected with our approach. It would be of 
interest to further investigate the  RAB27A  
gene in our patient to identify putative 
novel mutations.

  Simple microscopic and ultrastructur-
al features such as the absence of intracy-
toplasmic granules in leukocytes, the ir-
regular distribution of large melanin 
clumps in the hair shaft and the presence 
of mature stage IV melanososmes in the 
cytoplasm of melanocytes and not in adja-
cent keratinocytes helped us in excluding 
CHS and establishing a diagnosis of GS. 
Because genetic analysis may be time-con-
suming and early treatment is required for 
GS2, rapid tests such as microscopy of hair 
shaft and peripheral blood smear may still 
prove to be valuable in the timely diagno-
sis of GS2.

  ES/GS type 1 is also characterized by 
silvery hair but does not exhibit HLH  [9] . 
In addition, nondegenerative CNS dys-
function is present. ES must be considered 
in the differential diagnosis of GS2 pa-
tients with cerebral lymphohistiocytic in-
filtration. Because in our patient the clini-
cal signs of immunodeficiency were evi-
dent and neurologic signs absent, ES was 

ruled out. Moreover, in ES melanocytes 
are characterized by incomplete melaniza-
tion of melanosomes on TEM, whereas in 
GS normal melanosomes accumulate in 
melanocytes.

  The only available cure for GS2 is 
HSCT. Only 7 patients in the literature 
were found to have received allogeneic 
HSCT  [5, 7, 8, 10–13] . To our knowledge, 
our patient is the second in the literature 
treated with BMT from an unrelated do-
nor  [13] . Although the rate of success and 
therefore survival is higher when BMT is 
performed early in life, our patient re-
sponded successfully to BMT, and we are 
able to document his good condition after 
a follow-up of 72 months. The long, un-
eventful follow-up of our patient supports 
the use of BMT from an unrelated donor if 
transplantation from a relative is not pos-
sible.
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  Fig. 2.   a  TEM showing melanocytes containing stage IV melanosomes with a perinuclear disposition. Adjacent 
keratinocytes contain rare and sparse melanosomes in their cytoplasm. Original magnification.  ! 3,000.
 b  TEM of normal epidermis of a healthy individual. Original magnification.  ! 1,900. 
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