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RARE GENETIC DISEASES RELATED TO BRACHYDACTYLY

Brachydactyly (BD) refers to the shortening of the hands, feet or both, and it has a clinical spectrum ranging from minor digital hypoplasia to
complete aplasia. The index and small fingers are the most commonly affected digits, and the middle phalanx is the most commonly affected bone. It is
inherited in autosomal dominant manner and has reduced penetrance and variable expressivity. The various types of isolated brachydactyly are rare,
except for types A3 and D. Brachydactyly can occur either as an isolated malformation or as a part of a complex malformation syndrome. The nature
of genetic counseling will depend on the pattern of inheritance of the type of brachydactyly present in the family and on the presence or absence of
accompanying symptoms. Thus this review, summarizes the physical and molecular details about different types of brachydactyly and aims to serve as
a collective review as a reference to refer.
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Brachydactyly is a general term characterized by disproportionately short fingers and toes. It can occur as an isolated finding or as part of a
complex syndrome. Many different types of brachydactyly have been identified. Some result in short stature and others are associated with other
hand malformations, such as syndactyly, polydactyly, or reduction defects. The index and small fingers are the most commonly affected digits, and
the middle phalanx is the most commonly affected bone. Presentation of brachydactyly is highly variable—a digit may be just slightly shorter
because of reduced growth of one phalanx or the metacarpal, or there may be complete absence of one or more phalanges, or there may be
complete aplasia of the digit or multiple digits.

The underlying genetic cause of most isolated forms of brachydactyly and many of the syndromic forms has been identified. Many of the isolated
forms are inherited in an autosomal dominant manner with variable expressivity and reduced penetrance and in most cases does not present any
problems for the person who has it. Treatment depends on the specific type of brachydactyly, but may include plastic surgery, physical therapy
and/or ergotherapy.

There are different types of brachydactyly, based on which bones are shortened. This condition can also be a symptom of other genetic disorders.
The various types of isolated brachydactyly are rare, except for types A3 and D, which are common, prevalence being around 2% (1) . A search of
Online Mendelian Inheritance in Man (4) using brachydactyly as key term provided 232 entries (isolated forms; syndromes with brachydactyly;
skeletal dysplasias). A similar search using brachydactyly as search term in the London Medical Databases (LMD) (5) yielded 386 entities. The
incidence and prevalence of these entries varied considerably.Brachydactyly can occur either as an isolated malformation or as a part of a
complex malformation syndrome. To date, many different forms of brachydactyly have been identified. Some forms also result in short stature. In
isolated brachydactyly, subtle changes elsewhere may be present. Brachydactyly may also be accompanied by other hand malformations, such as
syndactyly, polydactyly, reduction defects, or symphalangism. One of the most commonly used classifications of brachydactyly based on anatomic
grounds was provided by Bell (6) and further elaborated by Temtamy & McKusick (1). The types of branchydactyly is summarized in the table
below by Temtamy et al, 2008 (2).

Table 1 - Classification of Brachydactyly according to Tentamy 2008 (2).

Name Synonyms OMIM

Brachydactyly tvpe A

Brachydactyly tvpe Al (BDAL) Farabee type brachydactyly 112500
Brachydactyly type A2 (BDA2) Mohr-Whiedt type brachvdactyly 1126800
Brachydactyly type A3 (BDA3) Brachymesophalangy V) Brachydactyly-Clinodactyly 112700
Brachvdactyly type A4 (BDA4) Brachymesophalangy IT and V, Temtamy type brachydactyly 112800
Brachvdactyly type A3 (BDAS) Absent middle phalanges of digits 2-5 with nail dvsplasia 112800
Brachydactyly tvpe B (EDB) 113000
Brachydactyvly type C(BDC) Brachydactyly with hyperphalangism. Haws type brachydactyly 113100
Brachydactyvly type D (BDD) Stub thumb 113200
Brachydactyly tvpe E (BDE) 113300
Brachymetatarsus IV Metatarsus [V, short, Toes, fourth, short 113475
Sugarman brachydactyly Brachydactyly with major prosimal phalangeal shortening 272150
Kirner deformity Dystelephalangy 128000

Unless there is an accompanying disorder that produces symptoms, or the shortened digits impair the use of hands and feet, there is no treatment
needed for brachydactyly. [ will briefly summarize several types of branchydactyly and their properties below.

Types of brachydactyly

The different types of brachydactyly are categorized by the bones and digits affected.

Type A brachydactyly is the shortening of the middle phalanges. These are the finger bones that are the second from the end of each digit. Type A
is further classified by finger types. These are as follows:



Type Al: The middle phalanges of all the fingers are shortened.

Type A2: The index finger and sometimes the little finger are shortened.

Type A3: Only the little finger is shortened.

Type B brachydactyly affects the ends of the index through little fingers. The last bone on each finger is shortened or completely missing. The nails
are also absent. The same occurs in the toes. The thumb bones are always intact but often flattened and/or split.

Type C is rare and affects the index, middle, and little fingers. The middle phalanges, as in type A, are shortened, but the ring finger is often not
affected and is the longest finger on the hand.

Type D brachydactyly is considered to be common and affects only the thumbs. The end bones of the thumbs are shortened but all the fingers are
normal.

Type E brachydactyly is a rare form if it is not accompanied by another disorder. It is characterized by shortened metacarpals and metatarsals.
These are the bones in the hands and feet that are third and fourth from the end of the digits. The result is small hands or feet.

The hand phenotype in isolated forms of brachydactyly allows identification of 11 types, with minimal degrees of phenotypic overlap. Typically,
they show an autosomal dominant pattern of inheritance with variable expression and penetrance.The number of syndromic forms of
brachydactyly is extensive, and, dictated by current expertise.

Molecular dysmorphology studies the abnormal function of molecules leading to disturbed and impaired development. Molecular analysis of
isolated forms of brachydactyly has allowed investigation of the role of certain genes in normal human skeletogenesis and limb formation. For
instance, the gene BMPR1B mutation results in cartilage malformation and it is transmitted in a dominant negative manner. The HOXD13 gene
mutation results in wide spectrum of limp disorders including branchydactyly (7). CDMP1 gene mutations with loss of function were found in
certain types of isolated brachydactyly (8). These genes can be concluded to collectively affect the size and shape of individual bones or group of
hand and foot bones. Despite of many finding those shed light on to the field, many further studies are needed to unravel other underlying
mechanisms of fine tuning of distal skeletal structures.

There is no specific management or treatment that is applicable to all forms of brachydactyly. Plastic surgery is only indicated if the brachydactyly
affects hand function or for cosmetic reasons, but is typically not needed. Physical therapy and ergotherapy may ameliorate hand function.
Prognosis for the brachydactylies is strongly dependent on the nature of the brachydactyly, and may vary from excellent to severely influencing
hand function. If brachydactyly forms part of a syndromic entity, prognosis often depends on the nature of the associated anomalies.
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A. Kapaka
Tapeapd meduyuHaavikmekmeb6i, ocmon, AKLI

BPAXUJAKTH/IUAFA KATBICTbI CUPEK KE3JECETIH TEHETUKAJIBIK AYPYJIAP

Tyitin: paxugaktunus (BD) dananrrapablH AaMbIMaybIMeHXX9He asiK, HeMece KO0JICayCaKTapbIHbIH KbICKapyblMeH cumarTasiazbl. KimkenTah
CaH/IbIK, TMIIOIJIa3UsA/IaH anapasusFa JediHri KIMHUKaIBIK CeKTpi 60/1aabl. A3 xoHe [l TUNTEPiH G6JIeK, OKlIayJIaHFaH 6 paxuJaKT UJIHsIapAbIH
9pTYpJii TYypJiepi cupek Ke3zecehi. BpaxuJakTUans OKlLIayJJaHFaH HeMece KypZesi MopdoJioruss CHHAPOMBIHBIH, 06J1iri peTiHae maiaa 60sybl
MYMKiH. ['€eHeTHKa/IbIK KeHeC 0T6achlHJa OpaXUJaKTWINs TYPJIEPiHiH TYKbIM KyasayblHa XKoHe aypyFa TOH CUMITOMJApAblH 60JIybl HeMece
60JsiMayblHa 6aiyaHbICThI XKyprisineni. XKyprisisreH 3epTTey »yMbICTapbIHbIH, HOTHXKeCiH/le 6paxyU/IaKTHIINA KalJibl 9pTYypJii pU3MKaJIBIK KoHe
MOJIEKYJIS PJIbIK, MAJIIMETTED K MHAKTAJIbII XK9He 0Cbl MaJIiMeTTep/i ciiTeMe peTiH/e 6aFbITTayFa 601a/bl.

Ty#inai ce3aep: 6paxugaktTuaus(BD), reHeTHKa; KOJIAbIH )K9He assKTbIH KbICKAapybl; CYHEKTiH Tya 6iTKeH XeTicleyuisiKTepi.

A. Kapaka
T'apeapdckas meduyurckas wkosaa, bocmon, CLLIA

PEJKHWE TEHETUYECKHUE 3AB0JIEBAHMS, CBA3AHHBIE C BPAXUAAKTU/IUEN

Pe3some: BpaxuAakTHiIns XapaKTepH3yeTcsl HeJOpasBUTHEM ¢dajllaHT M YKOPOYeHHWEM MNasbLieB Ha pyKaX WJIM Horax. ECTb M KJIMHUYecKHiH
CNEeKTp, HAYMHAsA OT He3HAYUTE/IbHOM LU POBOH IMIOIIIA3UH U 3aKaH4YMBas anJasueld. OH HacJie/lyeTcsl ayTOCOMHO-A0MUHAHTHBIM 06pasoM U
YMeHblIIaeT MNeHeTPAaHTHOCTb W IePeMEeHHYI0 3KCIpeccHio. PasjMuHble THUNbl W30JHMPOBAaHHBIX OpaxXUAAKTHJIMH BCTPEYAIOTCS PeJKO, 3a
uckiodyeHueM TUNOB A3 u D. BpaxuJaKTHINsS MOXET MPOUCXOAUTH JIM60 KaK M30JUpPOBaHHas MajbpopMalus, MO0 KaK YacCTb CJOXKHOTO
Ma/JbOPMALMOHHOIO CHUHJPOMAa. XapakTep TeHeTHYeCcKOro KOHCyJIbTHUPOBAaHUA OyAeT 3aBUCETb OT XapaKTepa Hac/le[oBaHUS THIa
OpaxMJaKTUJIMK M HaJWUYUsA WM OTCYTCTBHSl CONYTCTBYHIOLIMX CUMNTOMOB. TakuM 06pa3oM, 3TOT 0630p CyMMHUpyeT U3UYeCKHe HU
MOJIEKYJIIPHBIE JaHHbIE O Pa3HbIX THIAaX GpaxyUJaKTHIIHH.

KmoueBble coBa: 6paxuaaktuins (BD), reHeTuka; HapylleHHs PyK; YKOpOU€eHHe HOTH; BPOXK/JeHHble IIOPOKH Pa3BUTHs KOCTeH
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