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33 aylik kiz hasta solukluk ve halsizlik sikayeti ile bagvurdu. Fizik muayenede mikrosefali, auricula
displazisi, biiyiime geriligi, dismorfik goriiniimii, iskelet anomalileri vardi. Laboratuar incelemesinde
trombositopeni ve anemi saptandi. Mitomisinle uyarilmis kromozom kirilma testinde kromozomal
insitabilite gosterildi. Gen sekans analizi ile FA-C mutasyonu belirlendi. Klinik ve laboratuar bulgular
ile Fankoni anemisi tanist konuldu FA-A en yaygin goriilen komplementasyon grubudur. FA-C
komplementasyon grubu nispeten nadir goriilir. Bu makalede nadir goriilmesi nedeni ile FA-C

mutasyonu  olan  g¢ocuk  hastanin = fenotipik  Ozelliklerini  bildirmeyi  amagladik.
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SUMMARY

A thirty-three months old girl presented with palor and fatigue. On clininal examination she had
microcephaly, auricular dysplasia, growth retardation, dysmorphic apperance, and skelatal deformities.
Laboratory investigation revealed thrombocytopenia and anemia. Mitomycin induced chromosome
breakage was detected showing chromosomal instability. FA-C mutation was identified by gene
sequencing analysis. Fanconi anemia (FA) was diagnosed with clinical and laboratory findings. FA-A
is the most prevalent complementation group. The FA-C complementation group is observed rarely. In
this article, we aimed at reporting the phenotypical features of a pediatric patient with FA-C mutation

which is relatively rare.
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INTRODUCTION

FA is one of the rare inherited bone marrow failure syndromes with a very high cancer predisposition,
including leukemia [1]. Cells derived from FA patients demonstrate chromosomal instability and
heightened sensitivity to DNA cross-linking agents, such as mitomycin C, diepoxybutane a feature
that is used to make the diagnosis [2] FA patients exhibit extreme clinical and genetical heterogeneity
[1]. The clinical manifestations of FA include pre- and post-natal growth retardation; malformations of
the kidneys, heart and skeleton (absent or abnormal thumbs and radii, a typical facial appearance with
small head, eyes, and mouth, hearing loss, hypogonadism and reduced fertility, cutaneous
abnormalities (hyper- or hypopigmentation and cafe-au-lait spots), bone marrow failure and
susceptibility to cancer, predominantly acute myeloid leukemia[3,4]. The prevalence of the different
complementation groups has been shown to vary considerably according to ethnic origin [5,6]. The
frequency of the complementation groups in our country is not known. There are 16 known FA genes,
of which FANCA is the most frequent, followed by FANCC and FANCG; FANCB is a rare X-linked
recessive gene, while all others are rare autosomal recessive traits [7]. With better understanding of the

genetic and molecular basis of the disease, clinical management has improved.

CASE REPORT

A thirty-three months old girl was referred to our clinic due to dysmorphic appearance and
bicytopenia from another hospital to which she has presented with the complaint of fatigue and
inability to gain weight. Body weight:8500 gr (< 5p), height:80 cm (< 5p), body weight for height:
70-80%, head circumference: 46 cm (<5p). On her physical examination; microphthalmia,
hypertelorism, micrognathia, deformities in the teeth, dyplasic bilateral auricula, closed external
auditory canal, triangular-shaped face and and microcephalic appearance was observed. Bilaterally,
hands were in flexion and exhibited deviation towards inside, hypopigmented regions on the
abdominal skin were noted with the largest one of 2 x 2 cm size. The complete blood count showed
the following: hemoglobin:8,9 gr/dl, MCV:101fl, MCH:32,7 pg, leukocytes:7300/mm?®, absolute
neutrophil count:3700/mm?, platelets:34.000/ mm®, MPV:8,4 fl, reticulocytes: %3.03, serum iron
parameters, vitamin B12, and folate levels were normal. The blood biochemistry was normal and viral
markers negative. The bone survey revealed shortness of both forearms, absence of radius, a short ulna
and deformation suggesting ulnar flexion, absence of the first metacarpal bones and phalanx in both
hands, hypoplasia in the first metatarsus and dysplasia in the tarsal bones in the left foot. The temporal
bone tomography detected marked hypoplasia of auricula on both sides, closed bilateral external
auditory canals, left middle ear bones of abnormal configuration, large vestibules, and dyplasic lateral
semicircular canals. Echocardiography revealed patent ductus arteriosus and bicuspid aortic valve.

The abdominal ultrasound investigation results were normal. The bone marrow biopsy performed due
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to bicytopenia revealed hypocellularity. Chromosome breakage was detected at a rate of 0.32 using
Mitomycin C under the preliminary diagnosis of FA and was considered as chromosomal instability.
Among the genetic mutations studies, the FA-C mutation (R548) was detected to be homozygous. The
conventional genetic examination reported a chromosomal analysis of 46 XX. HLA screening was
performed using material from the parents for the purpose of hematopoietic stem cell transplantation
to the patient. The patient, who was found to be compatible with the father, was transferred to a center

for stem cell transplantation.

Figure 1. Displastic auricula (A) , absence of thumb, bowing of short ulna , flexion deformity
of hands (B), temporal CT shows closed external auditory canal (C) X-rays of upper limbs
showing absence of radii and thumb (D).
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DISCUSSION

Fanconi anemia is a rare disorder. Clinically, it involves progressive bone failure and a wide range of
congenital malformations [8]. The incidence is 1-5/million. The rate of the carriers is presumably
between 0.3 and 1% [9]. To date, 15 complementation groups (A, B, C, D1 (BRCA2), D2, E, F, G, I,J
(BRIP1),L, M, N (PALB2), O (RAD51C), and P (SLX4)] have been defined [10]. The most recently
described is the FAN Q complementation group [7]. The most common is the FA-A complementation
group representing approximately two-thirds of the patients in the majority of countries, accounting
for 60-66% of FA cases. FA-C and FA-G are less frequent, each accounting for 10-15%, respectively
[11].

Clinical signs, age of onset, prognosis of the disease vary depending on the type of mutation. The most
common findings include short stature, radial aplasia, skin hyperpigmentation; however, any organ or
system may also be affected [3]. Based on a study performed in Hacettepe University, the most
common abnormalities respectively include skin pigmentation abnormalities, microphthalmia, growth
retardation and microcephaly [12]. Similar results have been reported in the other studies conducted in
our country [13,14]. Based on our literature investigation, we failed to detect the phenotypical features
of cases with FA-C mutation. Our patient had microcephaly, microphthalmia, dysplasic auricula,
marked growth retardation, skeletal abnormalities, dental abnormalities, skin pigmentation
abnormalities and cardiac defect. Particularly the skeletal system abnormalities and the ear-associated
abnormalities were severe enough to cause a significant loss of function (Figure 1). She had
conductive hearing loss and was unable to use her hands. Findings of bone marrow failure had also
started. Based on these findings, we believe that the R548 mutation caused severe phenotypical
abnormalities in the patient.

The most common FA-C mutation is the IVS4 mutation while the less common ones include 322delG,
Q13X in exon 1, R158X in exon 6 and R548X, L554P in exon 14 [8]. In a trial assessing the clinical
course of the complementation groups and mutations, FA-C patients with 322delG, 1VS4 mutation
were reported to have a markedly less growth retardation, less head abnormalities and rarer radial
defects and skin abnormalities and urogenital malformations compared to FA-A and FA-G patients
[15]. International Fanconi anemia registry has reported that earlier onset of bone marrow failure was
associated with poorer survival for complementation group C [16]. Moreover, FA-C patients were
reported to have a higher level of central nervous system defects compared to FA-A patients. In FA-C
patients, the clinical phenotype was observed to be less intense compared to FA-A and G patients.
Comparing these patients among themselves, patients with the 322delG mutation were observed to
have less somatic abnormalities, a later onset of aplastic anemia while patients with 1S4 mutation

were detected to have an early onset of hematological complications and more somatic abnormalities.
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In addition, the patients with 1\VS-4 mutation in this study were Ashkenazi Jews [15]. Interestingly, no
hearing loss was reported in these patients.

Briefly, compared to patients with 322delG mutation and non-C patients, patients with 1\VS4 and exon
14 mutations (R548X, L554P) are characterized with an intense clinical phenotype, eraly-onset
hematologic findings, multiple congenital abnormalities and a shorter life span [8,17]. In contrast, in a
trial comparing Ashkenazi Jews and Japanese patients with 1VVS4 mutation, the Jewish population was
detected to have more major abnormalities and the two ethnical groups showed a similarity for skin
pigmentation and thumb and radius abnormalities. Based on these results, different ethnical
populations with the same mutation were reported to have a different clinical phenotype [18].

In light of previous reports, phenotypical variations may occur in patients with the same genotype as a
result of the effect of various genetic and environmental factors. Therefore, it is important to describe
the genotype-phenotype distribution for each country for determining the clinical course and the
treatment choice. We believe that determination of the clinical course by establishing the genotypic
distribution and creating a large database in Fanconi anemia patients would favorably contribute to

follow-up and treatment.
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