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Manifestations Neurologiques

Steinberg-Shemer et al, Haematologica 2020 

CNS abn >> in FA downstream genes / FA core (p:0.005) 



Manifestations Neurologiques

Steinberg-Shemer et al, Haematologica 2020 

Présentes dès la naissance, retentissement variable
• Small pituitary gland
• Chiari I malformations
• Ectopic neurohypophysis
• Adenohypophysis hypoplasia
• Platy- basia

Stivaros et al, Br Jr of Radiology 2015 



Bartlett et al Blood advances 2024

FANS
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11 - 24 ans
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variable
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7/8 HSCT

4/8 GvHD
tardif
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Ttt Steroids Steroids Ciclosporin Plasmapheresis None                      None                        None                       Steroids Steroids
Sirolimus Steroids Rituximab
Anakinra IgIv

Steroids



Bartlett et al Blood advances 2024

Caractéristiques IRM

• Une lésion dominante avec rehaussement en anneau
• Petits foyers prise de contraste dispersés
• Calcifications 

• Prédominent lobe pariétal l 
• Œdème avec effet de masse fréquent

• Prise de contraste moelle épinière 50%

Histologie

Processus nécrotique inflammatoire :
• Prolifération gliale réactionnelle & macrophages 
• Zones nécroses parfois calcifiées zones  
• Vascularisation, cellules endothéliales hypertrophiées
• Plages de hyalinisation focales
• Pas de lésions néoplasiques

nécrose macrophages Hyperplasie Vx, 
hyalinisation



FANS, hypothèses physiopathologiques

• Infectieuse ?
JC virus

IHC
Sv 40

FANS Pt 2 LEMP

• Manifestation auto-inflammatoire (interferonopathies):
• Cliniques : anomalies CV, hémiparésies, déficit moteur, hémianopsies et aphasies

• Lésions histologiques proches : nécroses, vascularisation, cellules endothéliales 
hypertrophiées, hyalinisation focales

Manifestations inflammatoires (déficit de réparation ?) 
Favorisées par l’allogreffe 
Facteur déclenchant infectieux ?



FANS, hypothèses physiopathologiques



FANS, hypothèses physiopathologiques

Repczynska et al. Int Jour Mol Science, 2024 



FANS, prévalence

• Bartlett et al Blood advances 2024
o Revue rétrospectives imageries (132 IRM et 90 scanners cérébraux) 34 patients (âge médian 11 ans, 1-31)

o 0 autre cas

• Avril 2024, Ramachandran et al, Neurology
o 16 patients (6 US & 10 EU)

o Aggravation neurologique progressive avec épisodes aigus

o Hemiparésie, spastiicté, sd cerebelleux, crises comitiales

o Vasculopathie retinienne 70% cas angiographie 

o IRM : 

o Lésions avec prise de contraste annulaire predo au cervelet, accumulation progressive

o Aspect pseudo-tumoral

o Histologie similaire

o Echec des traitements IS



FANS, prévalence

• 2024, Cousyn et al, J Neuro Neurosurg psychatry
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Figure 1 Leukoencephalopathy associated with calcifications. (A–D) Brain MRI (1: FLAIR; 2: 

T1- weighted; 3: gadolinium- enhanced T1- weighted; 4: diffusion- weighted, b1000) revealed supra 

and infratentorial tumour- like white matter (WM) lesions: left parietal rim- enhancing lesion with 

surrounding oedema (A; patient II- 6), frontal rim- enhancing lesion with surrounding oedema and 

a smaller one in the right internal capsule (B;  patient II- 8), smaller enhancing lesion in the pons (C; 

patient II- 8) and frontal nodular lesions with and without slight enhancement (D;  patient II- 10). All WM 

lesions had restricted diffusion with corresponding reduced apparent diffusion coefficient (ADC, not 

shown). (E, F) Diffuse WM calcifications sparing basal ganglia were noticed on br ain CT (patient II- 8: 

E1- E4 and patient II- 10: F1- F4).

(2) asymptomatic diffuse and multiple 

punctate WM  calcifications. These 

cerebral features were very similar to 

those reported in retinal vasculopathy 

with cerebral leukodystrophy (RVCL) 

and Coats plus syndrome.2 3 Cerebral 

histopathological findings were consis-

tent with an obliterative vasculopathy 

possibly due to a hereditary endothelial 

propensity to dysfunction.

Additional clinical features were consis-

tent with systemic microangiopathy. 

Funduscopic findings supported a retinal 

involvement in one patient (without fluo-

rescein angiogram). Besides, the deadly 

gastrointestinal bleeding history associated 

with moderate thrombocytopaenia also 

suggested an extraneurological involve-

ment. Similarly, gastrointestinal bleedings 

due to vascular ectasias are also frequently 

reported in Coats plus syndrome. Another 

major characteristic was Fanconi anaemia, 

which included typical features of the 

disease, such as various congenital malfor-

mations, skin pigmentation abnormalities 

and bone marrow failure.

Since the literature about genes involved 

in Fanconi anaemia focuses mainly on the 

most prevalent genes (FANCA, FANCC, 

FANCG and FANCD2), little is known 

about phenotype associated with FANCL 

mutations. To date, the worldwide 

percentage of Fanconi anaemia caused by 

pathogenic FANCL variants amounts to 

only 0.2%%–0.4%, with only reported 

cases.4 The role of FANCL in micro-

angiopathy is not clear. Some cases of 

vasculopathy—particularly retinal and/

or cerebrovascular—associated with 

Fanconi anaemia have been reported, 

supporting a possible involvement of small 

vessels.5 6 However, the lack of informa-

tion regarding the causative FANC gene 

involved precludes any genotype/pheno-

type correlations.

Another hypothesis is that microangiop-

athy is caused by mutations in a distinct 

gene. Although we found a homozygous 

PEX13 variant, we did not retain its impli-

cation in the microangiopathy. Indeed, 

this variant has been classified as benign 

or likely benign and our patients did not 

display clinical features associated with 

mutations in PEX genes (ie, Zellweger 

spectrum disorders).7 At last, mutations 

located within a deep intronic region of a 

gene present in one of the linked regions 

would have been missed by WES.

In summary, we reported a new systemic 

autosomal recessive microangiopathy 

associating Fanconi anaemia features and 

an adolescent- onset life- threatening cere-

bral involvement, with FANCL biallelic 

loss of function mutations. Additional 

work will help decipher the role of these 

mutations in the cerebrovascular pheno-

type of these patients.

Louis Cousyn    ,1,2 Sophie Demeret,3 
Anne Philippi,4 Françoise Bergametti,5 
Chiara Villa,6 Patrizia Morbini,7 
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Figure 1 Leukoencephalopathy associated with calcifications. (A–D) Brain MRI (1: FLAIR; 2: 

T1- weighted; 3: gadolinium- enhanced T1- weighted; 4: diffusion- weighted, b1000) revealed supra 

and infratentorial tumour- like white matter (WM) lesions: left parietal rim- enhancing lesion with 

surrounding oedema (A; patient II- 6), frontal rim- enhancing lesion with surrounding oedema and 

a smaller one in the right internal capsule (B;  patient II- 8), smaller enhancing lesion in the pons (C; 

patient II- 8) and frontal nodular lesions with and without slight enhancement (D;  patient II- 10). All WM 

lesions had restricted diffusion with corresponding reduced apparent diffusion coefficient (ADC, not 

shown). (E, F) Diffuse WM calcifications sparing basal ganglia were noticed on br ain CT (patient II- 8: 

E1- E4 and patient II- 10: F1- F4).

(2) asymptomatic diffuse and multiple 

punctate WM  calcifications. These 

cerebral features were very similar to 

those reported in retinal vasculopathy 

with cerebral leukodystrophy (RVCL) 

and Coats plus syndrome.2 3 Cerebral 

histopathological findings were consis-

tent with an obliterative vasculopathy 

possibly due to a hereditary endothelial 

propensity to dysfunction.

Additional clinical features were consis-

tent with systemic microangiopathy. 

Funduscopic findings supported a retinal 

involvement in one patient (without fluo-

rescein angiogram). Besides, the deadly 

gastrointestinal bleeding history associated 

with moderate thrombocytopaenia also 

suggested an extraneurological involve-

ment. Similarly, gastrointestinal bleedings 

due to vascular ectasias are also frequently 

reported in Coats plus syndrome. Another 

major characteristic was Fanconi anaemia, 

which included typical features of the 

disease, such as various congenital malfor-

mations, skin pigmentation abnormalities 

and bone marrow failure.

Since the literature about genes involved 

in Fanconi anaemia focuses mainly on the 

most prevalent genes (FANCA, FANCC, 

FANCG and FANCD2), little is known 

about phenotype associated with FANCL 

mutations. To date, the worldwide 

percentage of Fanconi anaemia caused by 

pathogenic FANCL variants amounts to 

only 0.2%%–0.4%, with only reported 

cases.4 The role of FANCL in micro-

angiopathy is not clear. Some cases of 

vasculopathy—particularly retinal and/

or cerebrovascular—associated with 

Fanconi anaemia have been reported, 

supporting a possible involvement of small 

vessels.5 6 However, the lack of informa-

tion regarding the causative FANC gene 

involved precludes any genotype/pheno-

type correlations.

Another hypothesis is that microangiop-

athy is caused by mutations in a distinct 

gene. Although we found a homozygous 

PEX13 variant, we did not retain its impli-

cation in the microangiopathy. Indeed, 

this variant has been classified as benign 

or likely benign and our patients did not 

display clinical features associated with 

mutations in PEX genes (ie, Zellweger 

spectrum disorders).7 At last, mutations 

located within a deep intronic region of a 

gene present in one of the linked regions 

would have been missed by WES.

In summary, we reported a new systemic 

autosomal recessive microangiopathy 

associating Fanconi anaemia features and 

an adolescent- onset life- threatening cere-

bral involvement, with FANCL biallelic 

loss of function mutations. Additional 

work will help decipher the role of these 

mutations in the cerebrovascular pheno-

type of these patients.
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Supplementary Figure 1. Pedigree of the family 

Supplementary Figure 1 legend: Circle: female; Square: male; Filled: affected patients; 

Unfilled: unaffected siblings; Strikethrough: deceased patients. 
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• Facies caracteristique
• Taches Café-au-lait 3/6 
• Syndactylie and microcephalie 1/6 
• Thrombopenie 4/6 et anémie 2/6
• Test de cassure pathologique & profil FA core / FANCD2

= > mutation HMZ FANCL exome

4/6 manifestations neurologiques 11-14 ans:
• Hémiparésie, aphasie and comitialité
• Hypertension intracérébrale
• Lésions IRM/histo similaires
• Amélioration sous corticoïdes chez 2

Rôle du génotype ? FANCL 0,2-0,4% des FA 



FANS, implications en termes de prise en charge

• Complication rare

• Dépistage par suivi IRM semble non nécessaire

• Etude rétrospective de la cohorte française : 

oPrévalence ?

oRôle de la greffe ?

o Facteurs de risques ? Génotype ?

• Centralisation de la prise en charge nouveaux cas ?

oBiopsie : congélation ? Autres explorations ?

oPrise en charge thérapeutique homogène



Manifestations Pulmonaires

• Anomalies pulmonaires peu décrites

• Questions régulières AFMF sur des manifestations rapportées par les 
patients

• Quelles sont les données de la littérature ?



• Pre HSCT: 
Lower FVC, FEV1, TLC, and DLCO 
No impact of age, BMI, or race
• Post HSCT:
Decrease FVC, FEV1, TLC, and DLCO 
No impact of radiation exposure, race, 
BMI, or age. 
Lower FVC and FEV1 if BMI <10th
• Post vs Pre HSCT (n=31):
Decrease FVC, FEV1, TLC, and DLCO
FEV1 normalized at 1 y 



36 patients greffés (médiane 6 ans, FU médian 9 ans)

19 pts evaluables au dernier FU (lesquels ?)
• 15 (79%) > ou = 1 anomalie
• Sd obstructif : 10 (53%), 
• Bronchiolite : 3 (16%),
• Sd restrictif : 4 (21%)
• Augmentation VR  : 60% 
• DLCO N
Pas de cGvHD associée



Homme de 38 ans, PID traitée par corticoïdes et bactrim

• Dyspnée depuis l’age de 20 ans

• 25 ans : anomalies interstitielles debutante RP

• Thrombocytopenie puis pancytopenie progressed to pancytopenia. 

• Anomalies osseuses, cardiaque, renale, cutanée, hepatique et neurologique evocatrices de FA

• Caryotype 46,XY, exces marqué de cassures chromosomique au DEB

• Tabagisme actif jusqu’à 32 ans

• 38 ans, scanner : fibrose des 2 lobes superieurs, aspect en rayon de miel des bases et 
bronchiectasies. EFR : sd restrictif modéré et sd restrictif?

• 1AT N

Interstitial lung disease in an adult with Fanconi anemia: clues to the pathogenesis
Rubinstein et al, Am J Med Genet. 1997 Mar 31;69(3):315-9

o A l’époque pas d’autre cas rapporté de PID associé au FA (registre IFAR)
o Pas d’autre cas publié depuis



Manifestations Hépatiques

64 patients FA, âge médian 14 ans (5.5 mois ; 55.7 ans)
FANCA (n= 53), FANCC (n = 1); FANCG(n = 4), FANCD2 (n = 5), and 1 downstream. 
FU médian 4 ans (range 2 mois à 32.5 ans)
44 sans androgènes : 7 anomalies biologique hépatiques persistantes ( dont 2 FR)
• 2 pts très jeune, cytolyse sévère persistantes après 7 & 16 ans de FU
• 3 pts anomalies modérées
20 androgenes : 17/20 anomalies biologiques persistantes, y compris à distance de 
l’arret
• Adenomes, hyperplasies canaux biliaires, surcharge martiale

Am J Hematol, 2012



Manifestations Hépatiques

2024, Snyder et al

Persistent Liver Injury (PLI) : ALAT & ASAT > N, 3 fois (>1 mois)

45% 20%

Cohorte greffée :
• Age médian HSCT 6,7 ans
• Age médian 1eres anomalies 7,1 ans (6,1-9,3)
• Médian max ASAT 6 N, ALAT 7 N
• Age médian max 13,4 ans

Cohorte non greffée :
• Age médian 1eres anomalies 12,3 ans (2,8-15,7)
• Médian max ASAT 4 N, ALAT 8 N
• Age médian max 23 ans



Manifestations Hépatiques

2024, Snyder et al

Persistent Liver Injury (PLI) : ALAT & ASAT > N, 3 fois (>1 mois)

45% 20%



Manifestations Hépatiques

2024, Snyder et al



Manifestations Hépatiques

2024, Snyder et al

2 patients décédés d’hépatopathie chronique

1 sans info

2nd : allogreffe avec TBI 4,5 Gy
• Cytolyse hépatique 5 ans post HSCT, histo cGvHD
• Hepatopathie cholestatique 17 ans post allogreffe
Evolution défavorable malgré ttt
Décès



Manifestations Hépatiques

Conclusions :

• Anomalies hépatiques fréquentes

• Le plus souvent bénignes

• Surveillance échographique (IRM) /an si anomalies ou androgènes 

• Surveillance échographique / 2 ans après 20 ans sinon (CHC)

• Biopsie si anomalies sévères uniquement

• Exploration surcharge martiale
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