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ABSTRACT
Chronic Infantile Neurological Cutane -
ous and Articular (CINCA) syndrome,
also called Neonatal Onset Multisys -
temic Inflammatory Disease (NOMID)
is characterised by the triad of cutane -
ous rash, chronic meningitis and arth -
ro p at hy. It is a ch ronic infl a m m at o ry
illness that starts most often at birth
and persists for the whole lifespan of
the patient. Attempts at therapy have
been disap p o i n t i n g. The long-term
p rognosis is poor, with progre s s ive
deafness and visual impairm e n t , a n d
worsening of the central nervous sys -
tem manife s t at i o n s . Some cases of
death have been reported secondary to
i n fe c t i o n , vasculitis and amy l o i d o s i s .
U s u a l ly observed as sporadic cases,
some familial association is re c og -
nised.

Introduction
Systemic onset juvenile idiopat h i c
arthritis (JIA) during the first year of
life is quite rare. It is most often ob-
s e rved in gi rls and occurs ge n e ra l ly
after the age of 6 months (1). Other
types of chronic arthritis with systemic
manifestations can be observed during
the first year of life. Among these, a
s y n d rome of neonatal onset can be
recognised, the autonomy of which was
underlined by Prieur and Griscelli in
1981 (2). The first description in 1950
was that of an “adult toxoplasmosis in
one family” with all features now iden-
tified in the syndrome including cere-
bral involvement with calcifications of
the faulx and dura (3). 
At this point the syndrome is we l l
k n own in paediat rics and about one
hundred cases have been identified in
the world (4-19). It exhibits a typical
triad: cutaneous symptoms often pre-
sent at birt h , c e n t ral nervous system
i nvo l vement with ch ronic meningi t i s ,
and joint manifestations. The course is
characterised by chronic inflammation

with recurrent bouts of fever. This syn-
drome is known as Chronic Infantile
Neurological Cutaneous and Articular
(CINCA) syndrome in Europe ( 20, 21)
and as Neonatal Onset Multisystemic
I n fl a m m at o ry Disease (NOMID) in
North America (22).

Perinatal events
A cutaneous rash is present at birth in
t wo - t h i rd of the cases. After an un-
eventful pregnancy, half of all CINCA
patients are born with a weight lower
than normally expected for the duration
of the pregnancy. In some, umphaloce-
les or umphalitis can be observed. In
one infa n t , the placental histologi c a l
s t u dy showed vascular thro m b o s i s ,
m i c ro c a l c i fi c ations and poly m o rp h o-
nuclear cell infiltrates (20). Although
the clinical aspect at birth is often that
of a neonatal infection, no infectious
agent has yet been identified.

Clinical manifestations
Skin manifestations are observed in all
cases. Seventy-five percent of the new-
borns present a rash at birth. It is recog-
nised in the other cases within the first
weeks of life. It can be confused with a
systemic JIA ra s h , but is more pro-
nounced, and characterised most accu-
rately as a non-pruritic persistent urti-
c a ria wh i ch is migrat o ry during the
course of a a single day. It is present for
the life of the patient. The skin biopsy
s h ows a normal ep i d e rm i s , mild in-
flammation in the dermis and perivas-
cular infi l t ration mostly by poly m o r-
phonuclear cells. No immunoglobulin
or complement deposits are seen by
fluorescence study.
Central nervous system involvement is
the second characteristic manifestation.
They are not always suspected during
the first years of follow up. They can
manifest as seizures, or transient epi-
sodes of hemiplegia. Spasticity of the
legs is often mentioned. Headaches are
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very frequent after some years. Neuro-
logical features reflect the chronic men-
i n geal irri t ation due to a cellular in-
filtration with polymorphonuclear cells
re s p o n s i ble for a ch ronic meningi t i s .
E x t e n s ive studies to demonstrate a
chronic infection have been negative.
Exceptionally, this chronic meningitis
may not be present (15, 19).
Joint manifestations represent the third
most typical fe at u re. The seve rity of
joint involvement may vary consider-
ably between patients. In some, t h e
joint symptoms manifest as arthralgia
with transient swelling but no radiolog-
ical modifications. In other cases, par-
ticularly when the joint symptoms start
during the first year of life, a severe
arthropathy occurs symmetrically and
consists of patellar overgrowth and epi-
p hyseal and metap hyseal modifi c a-
tions, often linked with a growth carti-
lage overgrowth resulting in hard bony
e n l a rgement without any sugge s t i o n
upon palpation of synovial thickening.
Synovial fluid effusion can occur, pro-
bably in association with a local non-
specific reaction to the epiphyseal dis-
turbances. Synovial fl u i d, when pre-
sent, is sterile and contains predomi-
n a n t ly poly m o rp h o nu clear cells. Pro-
gre s s ive joint contra c t u res invo l v i n g
the knees must be treated early in order
to maintain a good functional status.
S e n s o ry organ invo l vement seems to
appear with increasing age. Eye in-
volvement is noticed in most cases. In
the worst cases, it can lead to a progres-
s ive visual defect and sometimes to
blindness. Optic disc changes are the
commonest features, consisting of optic
disc edema, p s e u d o p apilledema and
optic atrophy. Chronic anterior uveitis
is seen in about 50% of the cases, but
no synechia nor glaucoma, as reported
in a recent review of 31 patients (23).
P rogre s s ive perc ep t ive deafness in
varying degrees is observed in older pa-
tients. Hoarseness is frequent.

Radiological manifestations
Where present, radiological manifesta-
tions consist of a unique form of modi-
fication of the bones and joints (24). A
typical arthropathy is observed in about
half of the cases. In these cases, the
manifestations of joint involvement are

clinically present during the first year
of life. In rare cases a very early per-
iosteal reaction has been observed (24).
A spontaneous bone fra c t u re at one
year may be observed (personal obser-
vation). The most distinctive changes
occur in the metaphyses and epiphyses
at the ends of the long bones, affecting
(in decreasing fre q u e n cy) the knees,
ankles, wrists and elbows. A premature
patellar ossification is frequent with a
subsequent overgrowth of the patella.
Epiphysis can appear large with irregu-
lar ossification en mie de pain ("bread-
c ru m b " ) , often resulting in an ove r-
grown and grotesque bone extremity. A
growth cartilage puff is possible, giving
a tumoral aspect with an irreg u l a r
frame. 
The most frequent location of growth
cartilage anomalies is on the upper ex-
tremity of both tibias, but abnormalities
can be observed elsewh e re. Hips,
shoulders, and spine seem to be rela-
tively unaffected. Skull anomalies asso-
ciate increased cranial volume, frontal
bossing and late closure of the anterior
fontanelle. Brain imaging often reveals
mild ventricular dilatation, prominent
sulci and increased ex t ra-axial fl u i d
spaces. Calcification of the faulx and
dura can be seen in the oldest patients,
reflecting the chronic inflammation of
the meninges (20).

Disease course and follow up
I n fl a m m at o ry re l apses with bouts of
fever occur in all patients. The skin rash
is perm a n e n t , and lymph nodes and
hepatosplenomegaly are often present
during flare ups. Laboratory investiga-
tions reveal hypochromic anemia, leu-
cocytosis with a predominance of poly-
m o rp h o nu clear neutrophils and eo-
sinophils, high platelet counts, elevated
ESR and high levels of acute phase
reactants. There are usually no auto-
antibodies.
The course of the disease is ch ro n i c
with persistence of the manifestations
for the whole lifespan of the patient. No
remission has yet been reported. Non-
steroidal anti-inflammatory drugs can
relieve the pain but have no effect on
the inflammatory features. Glucocorti-
costroids reduce fever and pain, with-
out any effect on skin lesions, central

nervous system disease or joint mani-
festations. Attempts with more aggres-
sive medications such as slow acting
anti-rheumatic drugs or cytotoxics have
been very disappointing. Physiothera-
py, splinting and occupational therapy
are a very important part of the man-
agement of the disease.
Long-term follow-up reveals a progres-
sive worsening of symptoms. Central
n e rvous system invo l vement wo rs e n s
and clinical manife s t ations such as
headaches and seizures can be trouble-
s o m e. The intellectual deve l o p m e n t
may remain normal, but a low IQ in
some patients can occur with time. In
children with a severe arthropathy, the
p rogression of the bony lesions can
lead to monstrous deformity impairing
the functional capacities. Sensory or-
gan involvement can end with blind-
ness and complete deafness. Secondary
amyloidosis was observed in some pa-
t i e n t s , p ro b ably as a consequence of
ch ronic infl a m m ation. The causes of
death have been documented as bacter-
ial infection (8), vasculitis (5, 7), and
secondary amyloidosis (personal obser-
vation).

Morphological characteristics
A progre s s ive growth re t a rd ation is
observed in most patients. One of the
first reported cases was published as
“dwarfing” (4). The cranial morpholo-
gy demonstrates a peculiar aspect con-
sisting of overall enlargement and fron-
tal bossing. A saddleback nose is fre-
quent and was already recognised in the
earliest publication (3). The extremities
may have an aspect of shortening of the
hands and feet with clubbing of the fin-
gers and sometimes a wrinkled aspect
of the palms and soles. These common
morphological features create a sibling-
like resemblance in patients from vari-
ous countries in the world.

Pathophysiologic and nosologic 
considerations
Chronic inflammatory syndromes start-
ing early in life are now better under-
stood. Their clinical specificities have
been suspected and even recognised for
many years (1, 25). They encompass
some well-known entities in paediatrics
such as the mucocutaneous syndrome
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(Kawasaki’s disease), infantile cortical
hy p e rostosis (Caffey ’s disease),
Sweett’s syndrome, and Weber Christ-
ian disease. Other entities are now
clearly distinguishable from systemic
onset juvenile idiopathic arthritis by the
discovery of their genetic background.
Recurrent fever with hyperIgD, a dis-
ease associating febrile attacks, cuta-
neous symptoms, t ransient art h ri t i s
which starts before the age of one year
in two-thirds of the cases, is caused by
mu t ations of the gene of the meva l-
onate kinase (26, 27). The genetic link-
age of early onset sarcoid arthritis, also
k n own as "familial gra nu l o m at o u s
arthritis (arteritis)" (28) or Blau syn-
drome (29) is located on chromosome
16 (30). Mutations of the 55 kDa TNF
receptor (TNFR1) characterise a group
of autoinfl a m m at o ry diseases called
TRAPS (TNF Receptor A s s o c i at e d
Periodic Syndromes) (31). The gene of
the Muckle-Wells syndrome, a heredi-
tary inflammatory disorder with recur-
rent fever, urticaria and arthritis with
p rogre s s ive deafness and the deve l-
opment of AA-type amyloidosis is
linked to chromosome 1q44 (32).
The CINCA syndrome appears to be
original in many respects. The neonatal
cluster of manife s t ations with infe c-
tious-like symptoms suggests the pos-
sibility of an intra-uterine or neonatal
i n fection. Extensive eva l u ations fo r
viral, fungal or bacterial agents have
been negative. No immune deficiency
could be documented. The most strik-
ing findings are cart i l age anomalies
with epiphyseal modifications, growth
re t a rd at i o n , anomalies of ossifi c at i o n
of the skull, saddle-back nose, hoarse-
ness suggesting laryngeal localisation
and progressive deafness. Interestingly,
growth cart i l age histology obtained
from the modified growth plate shows a
complete disorganisation of the carti-
lage cell columns, an irregular meta-
ch romasia of the cart i l age substance
and no inflammatory cell infiltrates, in
c o n t rast with pat h o l ogical specimen
from other tissues in which a non-spe-
cific inflammatory reaction with poly-
m o rp h o nu clear cell infi l t rates is ob-
served (21). Some indications for a car-
tilage target have been suggested by the
presence of a toxic effect of the serum

from these patients on normal human
growth cartilage cells in culture (33).
H oweve r, the precise mechanism of
this disease remains unknown. Th e
occurrence of familial cases, although
much rarer than sporadic cases, sug-
gests a genetic background, which may
or may not be related to other familial
hereditary inflammatory disorders.
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