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Diagnosis of Fanconi Syndrome
in University Children Hospital

Mohammad Ali A'!Iouni*
Abstract

Background: Fanconi anemia is the most commonly inherited pancytopenia. It has high locus
heterogeneity and variable expression which impedes, in many cases, the confirmation of diagnosis.
Obijective: presentating the experience of Damascus University Children Hospital in diagnosing Fanconi
syndrome in addition to introducing the chromosomal breakage test by DEB (cross linker), for the first
time, as a diagnostic golden test to this disorder in typical and non-typical cases in order to aid the
hematologists and oncologists in diagnosis, management, following up their patients, and in diagnosing the
disease in the siblings of the patients.

Materials and methodology: A retrospective study was conducted from the year 2000 to 2007, and a
prospective study from 2007 to the half of 2015. Fifty two patients were included in the two studies, and
the DEB test was applied during the prospective study to 26 patients.

Results: The mean age in diagnosis was 6.6 year, the ratio of the males to females was 2:1. 99% had a
failure of thrive, 89% had skin pigmentation, 36% had renal malformations, 32% with upper limb
malformations, and 15% had malignancies specially AML.

DEB test was applied to 26 patients. It was positive in 5, negative in 2. However it failed in 12.
Spontaneous chromosomal breakages were apparent in 7.

Conclusion: the mean age of diagnosis was 6.6 year, in line of other studies. The frequency of symptoms in
our study was different comparing to other studies. The predominance of male to female was also clear.
The variable expression inter and interfamilial was also obvious. Among the malignancies, the squamous
cell carcinoma was not depicted. The introduction of the DEB test has contributed in confirming and
ruling out the disease in the suspected cases and in the asymptomatic siblings of the patients.

Key words: chromosomal breakages, aplastic anemia, DEB

“ Assistant Professor in Pediatrics Service- Researcher in laboratory of researches and genetic consultations.
10



gslae e -p

2017 = S aaal) = )y I aall ~Eanaal) pslall e daals Alaa

slac) s Llulull 2ol gy ddlaia <V aG o( a3l
G al L Glagase o SU) xie Lile) Al
(ol b Ol celud) S Bl S angd) \
Gla gl Ay olS il i cepicanthus (§sall Adle ¢(jial)
el (Ll eyl clasin (Ayshy Al decas
Aigy mole Paaa o(paly Akl) Aol e
o5l oy LI cluSaia Jajd ¢ joat ey <(y)s s
@l Ol Bl ((g3Sall (candl Sleadl bl

e as Gl bypia Ll sae (Ll
oyl shae Adle M Al Agged) el G
o sale alat gd (G e %90 <xe L)
M ) el Jaall B Y alall e JY)
=l B (oadsad J L (pall Sl dpedal) LB
5% macrocytosis Sl Sy Gl A S cilagiall
C3lly eadll Adad) dgpyadl Ghallall <8 L)

e 3,21
2 5 -

@siill (alanyl dals (G 55U sl ZLal
Al g J8 Ay dla

Oy S i o G Dl il duleal) B
@l halls Ao 15) Ll haadll lae s
Cigliiy aabel gy Agpaad) alin 30 35 Cuany
dik JS vie 35S Lo Dliey sLESY) ooy 4ild Leiala,
3535 dla Ay Bpude e LS A 4l Gls JalS
Gy Gl as dugey clalls f dplea Glag
DEB lial dguall chuSill ye 4miin @l
aalain) S WS caegills dpuluall e jladl s,
SN J8 paiinl)

JUlkY) i dnad Ay s 1 Cada

recurrent infections 3y Siall (gslaxlls

Oe Bindy (5688 APl (el (4 Bde oaalal)
s eS8 e e DU Ll 8 EVS A
sale aladiuly dgall @bl (gan Hladl JA)

11

1480
& 38 45 )5a pancytopenia Alals il A8 aag Y
(w geal DEB ) olad #lall (8 6))L dpulus Loy
O aes o osSE Al V] aall uSd) (DA
shadl Adlnall cilasilly 33N Lsedl g gall
by il o o8 el A (al
il el LEAY) by Ageall il
Al gl uSHl S8 dald el
Sl sl & sl sl e dina
sanall IR (e S At 4 i A\ ,metaphase
o «e¥ali crearrangements <l (Cilsad ¢ s
4la) 2y endoreduplications Adals AalE <DLy
o (diepoxybutane (DEB) 4ald  3psall zaldll
Sl Jase 0l a2y ' mitomycin € (MMC)JI
8yl salal) ddlis) i Ald) clelil) 4l
.clastgen
S sl el S Aadlie JSE eyl 3
s S5 Y dlalall Sl A alid Gn e e gl
Eogis el liyly 3hel) & iy eie %30
autosomal e (slun (hua Ok ¥Vl Aulle
(oSYL _L._\_‘)A gl @ld e JS3 <la) recessive
Gl (5588 a0 i uaye g 58 B Lkl v
Gle Jla b LS Baes dyger cliblacaly Al
Lsad Chigage ae Lmanb Lild mdle Sl sl
O Al lagds (@Yl G ga) Ak e
O Badae pe Aot Jla LS (Aiiae Aged Cilagasa
2oyl
o8 (SsSE Ay iy ag ) Akl clsall G
P S e sl
b clgigy e sl culalls 5568 a pe alall () Jai
Sl cull aledl) (bl Coyhll clagd el



ilsaa o0 Jilal gl ¢ e i dgad 4l Gl
SSAL debd sole il Y el AT
Cun el e e Aol 72 amy dbaall 3L g)ladll
Jslae e il % 80 dels caas AT (3 Can
Cusyd .G Ayl banding daliin) gyal L amepd\S
Ganapy - alall gy el e gl JSI A 20
WA ey dugpaall WA 8 GlalailY gl pusil)
& Aalag) LI 28 Gumy il dlay) cals )
Gy LR e WS rapay maly S sels s
Sy L alally Al cudy dulay) rall aadl)
QS Al ol e sl S Gmnall i 4la 20
JS2) S seds Jla 8 Lulay) YY) 3o L aalal
o il 8 (4 8 (<) A clbaad § (3 )
ve Gl gl bk o ek Ay (%10)J8Y)
i e ol 30k e Ll

)

Lis 1214 O il vie oapd)l Jleel caagl
S ool g8 WLl 6.6 ausll el (S5
%33 DUy %67 oSl A il dall culks L)
cabeY) Gy e saill Jid (188 Lyl (eI G
Lili (%99) usspaal) Al mje alies 4l S35 Y
Culalls 35e8ll aly Aals (%86) adall 4w lll ol
dgng o comall Jalil) )l Gl Ledy (1 8, JS4)
clagill il pabe¥) b flaall Ladl a4
6 1 V) JSE e A clagall ey el
Jsaa agadl (e 3 cectopic Bafiie A4S agal (o ye
S Cle agal daye 3 cculall Sl galal (5
chorseshoe Aysia LS Legal Gliapye ccailall galal
&5 o ccailall galal Clla pusi (e IS B2a)y Alls
deasadl Buad ¢ s SBe )3a e hydronephrosis
A «nephrose DN AgPliall ¢ Al aysal)

12

bl ey (5S8Rl (ks @liY DEBJ)
@l AL &G G g sl 1 Dl
el (e A dpall) YA Gl B (e cgpiidally
e Al o cngy Wy dadeadl)l ye a8,
e dlly ) Cacal lilall jsels Jie iy Cilse
oAl Jd pandl sldl de LlaY) gyan dglsy)
e 3 8 JaY) Jany G o aln a8 ) ()Y
G S oo il 13 dpaal ai LS gl o
A by JUkY) Ladiee 3y J

tbagially Jlgall

aal aalall JUhY) afiee CDlas dxabe G
Caaiia Ja 2000 alall e 38 APl <Y
oald il mp Llae 52 adl L 2015 Al
da¥ls cpaditll de gapall e ol Gl
Ayl allaalls ¢ plly ABll dadly Sl
Y (e 22 A DEB Al sl (3aay el il
bl paite Bl ga Y el asl
il dal ge s o i il Jls Al
giaal) il gyaty (ayi il

oans g Piplaall diphall Cues DEB I ,lid) (3
ey adiuedl palal)l Jeall Cigyl G Dl
4,8 e DEB ) 30k o Jeas Lduslall il
Wiscot-Aldrich

:DEBJ i diepoxybutane ) i)

@ lele il 8kl s e IS sl )
ommall e dele 48 oy Aolall b laa
10 2 2o aaly wedl ) DEBY sale chiscal
Jslaay Glaaall e aludis Y1 Jlaall e sly e
0.1 sl salall Jlgll 5850 0 Cusy PBS )
PO R DRUPCR: PV Y] . - Py A A PR o8
Jib adl Gl £y iy gl By Agsiall sl



gslae e -p

2017 = S aaal) = )y I aall ~Eanaal) pslall e daals Alaa

miM\%y&L\,MU\m‘uﬁl ady Je&
43 ?gju'dg)-d\

o . t . ; "}:

sl 3 pland guaals g ) ) (o5l o ¢ 2 g S

Socasn o csad sl OIS Al el (g
da (B 8 Aeidy 8 Jhg DLlama a2 AUl cilex
de o (gl Heal QLY Aall Al jalie calS
AP paiape
12 a8y Jsoalls lemidli (S 3yl i) G

Aad) el Ay pdal) il (apay 12 b Jgaad)

%67 p) jualie b ol (i
%23 MCV g liyls clSll jaS oy
%15 AV pealic b Jald e (ai
%13 dgaph aall jualie
%5 F olasll gl
%3 Oty s W)

alatinly dpual) Sl lad) Galiy Gl L Gl
Jsaall Jadly s 26 e 5o s DEB J 50l
POWEAY) 13 Guba i 3 o)
Ao Al lpuil) UIA) bt il iy 13 ) Jgaad)
(AsSE p3 JAk aglila) Addy o

%20 Balall s\ iyl sy
%28 (80l 09) Asie Cyuss
%44 sale (s LAY B 38

%8 sale (g5 g il

Ala gl oy (Opale)) dals (goled) Caplall ila gl
Alling (2 o8) JS8) mudt el M daS ol (g
gl el e Alla ge algd Caelial Lgal G Al
(Gside Jod ¢ o) Caylall clasin Gy Ly 5
7 Ayl lasinll Sy el o5 Alla @lliag
& Al (e %5 4t Lo cul€id Al e sl G
e %5 xie Lol Edag 41y deLeal) cla sl
Wleall clagiall ¢35 1 &8 Jsaall miagy . (ol

(]l e dic

LAyl ar ‘_,a Ajlgall clagdal) gis:1 @EJ Jsaad)

ayall Ay giall Al malformation . siall
%99 saill Jié
%86 Al 4l ey asll
%36 IS g
%32 @stadl Caplall il s
%15 @bl
%9 (LS die) ALl 2xe gy Al YA
%7 e il gl
%5 Al Ll cila st
%5 Anls e s
%5 1 ol ol (Bl el gl Cila s
%5 paall (N e s
%5 Lac Glagdl
%5 Alak A Alia
%30 Cla s Y

13



igpll 4 oelay ‘%31, 2%51 ks gl aal
oS an iy Aangal) Gabe¥l ilE Cua e Al
vie Uiy 8 caliagd al alall 6 dpgll eyagl
Al pabe @il g & il ol e %86
%64 5 2%55

O IS Legi gy (38 dagylls AAIGEN A55a)) (8 o las
@slall bl cilagdy ((%36) sl cila sl
el ol g adie s lee B IS 3 (%32)
dsalal) Ayl b LAl s 4%49 5 2%43 (s
coabel) il Cun e Al (s e %15 day
se Jy1 pael) BLA) culk aVW abes g
@il dald alaall Lol (mlian¥) S8y ¢ el
lagindligysi clasial)  Aball Wbg¥) @l ksl
Wl dadpa Allajudl caaliad aly o Lasindlg i
Odsadiall  ompall 2 squamous cell carcinoma
i ol JUlY) e cual Zuball (&0 Ly, bl
A Al ) e s ) AgeSl i cVLal)
Al Gy e o dalall gaiil) (mlianV) aey ddiall
Sl A e clibaaa) sl als * 2 JlaaYl Ll
Al 5K Ly i e die oAl il 8 @blal)
By bl cWls Gl b Alea lagin ol o
Jaull dinalias aiuhy 8 Flosl oS0 L e Gl
5 s La Pl )

Agal) puaye e Agraall LSl (gyais ey Led Ul
Caal ol Lo JS5 ) il e Jaal) s i
Jsb 3 oyl i sa Gy b ol o sy (Al
s el IS8 (JUlY) el 8 GBuday 5y
gl 8 las dln 58 of Jlaal ) caal saldl)
)bk sale LeisSs Lgtinulon 3080 Lealadiing salall Lada
pend A DAY ) W 3hns Baay Lol aay (i
O sed huSll gan 8 Jad) dus gl b

14

b .
* 5 -
i
" ~
¥
-,”//
L E ¥
b . » =
L] ‘l T h ﬁ w )
“ ‘"‘J-‘% L ™ =k
%
W gt e
S & D
- = N
2y '
\l.
W
£

) Ll e gua claladl) g dua s o i3 ad) J&
. DEB 4ili) 2y 44

e
W Paxs
e
s %
A ]
oy, - -l - Y
Pig. f i N\
- " ]
" o ' #* “*
B _f ‘t - 4
te, ? ¢
2 N2,
2 o
rff:_
.'-

s G pal) i el padill o Jla Gy 4 oy JS
1AAL)

halall 1 omdine e duball oda il Al (Ko
ChuSll e Gl il g (e dppially Ayl
.DEB J) &lzs) any of dysie il ¢ g dpnall

e %86 Sy diw 6,6 Ll pu aug oS
%76 dasill s2a CulS a3 Aild-3 Gn sl
121 el ol :2 byl N Sl A culK 24

R WS WA

N Aal) e o seill J58 5ylan liuh 8 Jaadls
& Aifie Giluhy AL sl (e %99 xie Jasl



gslae e -p

2017 = S aaal) = )y I aall ~Eanaal) pslall e daals Alaa

relalingy)

WY auly Sty pabel Cil @y 368 da i
J8 pe Clahoa il gl a2 88 JS i 48 S8 (e
Alilall dadlly dalall Clinalll e daadly ¢ il
Akl Hal Jiy) ol WS Al ctlall,
s cytogenetics  Auslall bl e ) sl
ad il salidl) §f dmdsalll ye Al CAlS B oo
e el Gilladl 4l 8 ledii) N, . 5sSu
Al & WLySd ) Glgmaall glad ae laay)
Daskiy Al il Al o3 e sll) oS Y
e Ayladls MMC JS (g5al alsa cappads ozl 3158
. DEB I

P S

e ool e JS Gl 1 Rlg 8 il
pll bl andy (JULY) e b dgslall L)
il e ge el ale sSals WYl
G Bled drala —aball A 8 A0)6l )L,
Al sl Hla) Gala 8 4iae L

15

oatill Lald pall jualing Jald (als Alay aall
peie AN sl cpanll GLS))
IS Gany Lea oantDU) adl) 1 = MaS il i
saill Ll al Glly ) Gl g3 Pla LI
Waal) Jadll Qlaad 4y DA Gasis) Y DEB ) saldl

‘_g 4

Guki oS @y xay PBS b DEB  sale i
Aol )l s ol (s %20 s Tulay) 5ol
Ll (IS5 5%13 il Y dpvia Al b )<l
glo Agna i ol ela ol 3 GV e %8
s 2l ae Jad) o WS aale pa s digsic
O ply (sSH AaPlie age A 8 ey (88
SLidy) Lyt Wy Wy ¥ IS 0S50 5 Lol
s W mnlld) allall dealye ae S8 a2 iy
sda o) aiefy %28 cwilks dugdall Sl eeln
el Gl 8 lgle alaedl 44Ky Al
eyl e Al oda cdaly Galdl aladin) Juadyg
Cs) 8 el LA culisd salall agl (3 ()
3 sald) e A ) 8 caaiy calall gemy )
sl 3 2l aly (DAY Gy 8 sl el

f(isSE e die aldl)



References
1-David G. Natahan, Stuart H. Orkin, David Ginsburg, A. Thomas Look, Haematology of infancy and
childhood, inherited bone marrow failure syndromes,281-293, , Saunders, 2003, Philadelphia, Pennsylvania
2-Kliegman Stanton, St Geme, Schor ,Nelson Textbook of Pediatrics, the inherited pancytopenias,2363-2365,
Elsevier, edition 20, 2016, Philadelphia
3-Harlod Chen, atlas of genetic, diagnosis and counseling, Springer, second edition, 2012, New York, USA
4-Kennth Lyons Jones, Marilyn Crandall Jones, Miguel Del Campo Casanelles, Smith’s, Recognizable patterns
of human malformation, Elsevier,Saunders, edition 7, 2013, Philadelphia
5-Arleen D. Auerbach, Fanconi Anemia and its Diagnosis, Mutat Res. Jul 31, 2009; 668(1-2): 4-10.
6-Chowdhry M1, Makroo RN1, Srivastava P1, Clinicohematological correlation and chromosomal breakage
analysis in suspected Fanconi anemia patients of India. Indian J Med Paediatr Oncol. 2014 Jan;35(1):21-5

2015/11/15 Géed Aaals Alne ) Cindl 3555 33
2016/02/02 2l 4158 )t

16



