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! MeanKO-TEHETUHECKMI HayyHbIA LEHTP M. akageMuKa H.M. Boukosa, Mockea, Poccus;

2 HaumoHanbHbIN MeMLIMHCKWIA UCCNeI0BATENbCKMIA LIEHTP AETCKON TpaBMaTonorum 1 optoneaun uM. [N, Typuepa, CankT-Metepbypr, Poccus:;

3 CeBepo-3ana/Hblil rocyapcTBEHHbIA MeanLIMHCKMIA yHuBepcuTeT uM. U.U. Meunnkosa, CankT-Metepbypr, Poceus;

“ Poccuiickan AeTcKas KiMHUYecKas 60/ibHMLA POCCHIACKOrO HALMOHASIBHOMO MCCIEA0BATENBCKOrO MEANLIMHCKOrO yHuBepcuTeTa uM. H.W. Muporosa,
Mocksa, Poccus

06ocHoeaHue. AXoHApONNa3ns U NCEeBA0aXOHAPON/IA3NUS — HACNEACTBEHHbIE CUCTEMHbIE CKENETHbIE AUCMNA3MK, XapaK-
TepusyeMble OnpegenieHHbIM CXOACTBOM KIIMHWUYECKUX MPOSIBIEHUHA, HO C Pa3fIMYHBIMU 3TMONATOrEHETUYECKUMU MeXaHu3Ma-
Mu. [1ns MX MONeKynspHO-reHeTMHECKON AMarHOCTUKYU MPUMEHSIOT pasHble crocobbl. 06wwme dbeHoTMNMYecKkue ocobeHHoCTH
3TUX 3aboneBaHMIn YacTo 3aTpyaHAOT X AuddepeHLManbHyo AUarHOCTUKY NPy KITMHUYECKOM 0CMOTpe MauMeHTOB, NiaHUpo-
BaHue [HK-amnarHocTuky, cBOEBpEMEHHOE BbISIBEHWE HEMPOXMPYPrUYECKUX U OPTOMELUYECKUX OCTIOMHEHMIA.

Llens — onpepenutb anddepeHLmManbHo-AMarHoCTUYECKUE KPUTEPUM axOHAPOMNIa3ui U NCeBA0aXOHAPONAa3NUU U ONTH-
MU3MPOBaTb CTPATErM0 UX MONEKYNAPHO-TEHETUHECKOW AMArHOCTUKM.

Mamepuaner u Memodel. lpoBefeHO KOMMNIEKCHOe 0bcnenoBaHue 76 aeTen u3 74 HEpPOLCTBEHHBIX CEMeN B BO3pac-
Te oT 1 Mec. go 18 net ¢ eHOTUNMUECKUMM MPU3HAKaMW axoHAPONasuv U NceBaoaxoHAponaasuu. [ng yrouHeHus gua-
rHO3a MUCMONb30BaNW reHeanorMyeckuin aHanus, JaHHble aHaMHe3a, KIMHUYecKoe obcriefioBaHWe, HEeBPOMOTMYECKUA OCMOTP
Mo CTaHOapTHOW MeToAMKe, peHTreHorpaduio. MonekynspHo-reHeTUYeCKOe MOATBEPXAEHWE AMarHo3a 3aboneBaHuii ocy-
LLECTBNSANN NYTEM MOWCKA YacTbiX MyTauuii B reHe FGFR3, oueHKkn KonmyectBa GAC-nNoBTOpOB, NI0KafM30BaHHbIX B 3K30HE
13 reHa COMP, 1 cekBeHMpOBaHMEM HOBOTO MOKOJIEHWSA TAPreTHOM NaHeNn, cocTosLLei U3 166 reHoB, OTBETCTBEHHbIX 33 pas-
BUTWE HaCcNefCTBEHHOW CKENETHOW NaTosormm.

Pesynemamesl. Ha ocHoBaHWM CPaBHUTENBHOMO aHanu3a 0cobeHHOCTeN (EHOTUNWMYECKUX XapaKTEpPUCTMK NaLMeHTOB
C axoHApONa3nen 1 NceBAoaxoHAPONIasneli YTOUHEHbI Kputepum nx auddepeHumnancHoii auarHoctukm. Mpu axoHgponna-
3UM BELYLLMMM NPU3HAKaMK BbINW SUCNPONOPLMOHANbHBIA HAHU3M C POXKAEHUS, MAKPOKPaHWA U ULEBbIE AU3MOphUM, KOTO-
pble HexapaKTepHbl AA NceBaoaxoHaponnasuu. CylecTBeHHoe 3HaveHWe B auddepeHLManbHOi AUarHOCTUKE NCEBLOAXOH-
ApOnnasun UMekT crneumdruyeckme peHTreHonornyeckne 0Co6eHHOCTH, KOTopble HEe0BX0AMMO YYMTbLIBaTb NpU HampaBAeHUH
MaUMEHTOB Ha MOJIEKYNAPHO-TEHETUYECKMI aHanu3. MoATBEPKAEHO HanMuue MaKopHoW MyTaumm c.1138G>A B reHe FGFR3
y abconoTHOro BoMBLUMHCTBA NALMEHTOB C axoHaponiasveld, a y 27 % naumeHToB ¢ NceBaoaxoHaponiasveid obHapyxusanm
Aeneunto nosTopa GAC B reHe COMP (c.1417_1419del). Ha ocHoBaHMM NonyyeHHbIX pesysibTaToB CAENaHo 3aKJIoYeHue O Le-
NecoobpasHoCTU NepBOOYEPELHON0 aHanM3a ITUX ABYX MyTauuii B reHax FGFR3 v COMP. Tpu OTCYTCTBMM UCKOMBIX MyTaLMii
AMarHOCTUYECKUA MOUCK CNefyeT NPOACMUTL C MOMOLLbIO TApreTHOW NaHe Iy reHoB, CoCToALLEN U3 166 reHoB, OTBETCTBEH-
HbIX 33 pa3BUTWUE HACNELCTBEHHOW CKENETHOM NaToNorUK WK MOJIHOE CEKBEHUPOBAHME 3K30Ma.

3akntoyeHue. AHaNU3 KIMHUKO-PEHTTEHOOMMYECKUX U MOSTEKYNSAPHO-TEHETUYECKUX XapaKTepPUCTUK B BbIbOpKax naumeH-
TOB C axOHApPOMNa3uen 1 NceBAoaxoHAPONIasneli B COBOKYMHOCTU C U3YYEHUEM NIMTEPATYPHBIX AaHHbIX MO3BOJIUA YTOUYHUTD
AnddepeHLManbHO-AMarHoCTUYECKUe KpUTepUU 3TUX 3aboneBaHWin U ONTUMKU3MPOBATH aNTOPUTM UX MOJIEKYNAPHO-TEHETH-
YECKOM IUArHOCTUKM.

KnioyeBble cnoBa: axoHaponnasuws; ncesgoaxoHaponnasus; reH FGFR3; ren COMP.
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Principles of the differential diagnosis
of achondroplasia and pseudoachondroplasia
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Aynur E. Alieva', Darya V. Osipova’, Liudmila A. Bessonova', Tatiana S. Nagornova',
Natalya N. Vasserman', Natalya Yu. Ogorodova', Olga A. Shchagina, Elena L. Dadali’

! Research Centre for Medical Genetics, Moscow, Russia;

2 H. Turner National Medical Research Center for Children’s Orthopedics and Trauma Surgery, Saint Petersburg, Russia;

3 North-Western State Medical University named after .. Mechnikov, Saint Petersburg, Russia;

“ Russian Children’s Clinical Hospital of the Russian National Research Medical University named after N.I. Pirogov, Moscow, Russia

BACKGROUND: Achondroplasia and pseudoachondroplasia are hereditary systemic skeletal dysplasias characterized by
a certain similarity of clinical manifestations; however, they have different etiopathogenetic mechanisms and confirmation
methods for molecular genetic diagnosis. Their common phenotypic features often make differential diagnosis difficult during
the clinical examination of patients, planning DNA diagnostics, and appropriate time detection of neurosurgical and orthope-
dic complications.

AIM: This study aimed to identify differential diagnostic criteria for achondroplasia and pseudoachondroplasia and opti-
mize the strategy for their molecular genetic diagnosis.

MATERIALS AND METHODS: A comprehensive examination of 76 children from 74 unrelated families aged 1 month
to 18 years with phenotypic signs of achondroplasia and pseudoachondroplasia was conducted. To clarify the diagnosis
through genealogical and amnestic analysis, clinical and neurological examination data according to the standard method
and radiographic data were used. Molecular genetic confirmation of diseases was conducted by searching for hotspot muta-
tions in the FGFR3 gene, assessing the number of GAC repeats located in exon 13 of the COMP gene, and new-generation
sequencing of the target panel consisting of 166 genes responsible for hereditary skeletal pathology.

RESULTS: Based on a comparative analysis of the specific phenotypic characteristics, the criteria for the differential diag-
nosis of achondroplasia and pseudoachondroplasia were identified. The leading signs of achondroplasia are disproportionate
nanism from birth, macrocrania, and facial dysmorphism, which are not specific to pseudoachondroplasia. Certain radiologi-
cal features are essential in the differential diagnosis of pseudoachondroplasia, which should be considered when referring
to patients for molecular genetic analysis. A deletion of the GAC repeat c.1417_1419del in the COMP gene was identified in
27% of patients with pseudoachondroplasia. Thus, the analyses of these two mutations in FGFR3 and COMP were conducted
first. In the absence of target mutations, further diagnostic search should be continued with a target panel consisting of
166 genes responsible for hereditary skeletal pathology or whole-exome sequencing.

CONCLUSIONS: The analysis of the clinical, radiological, and molecular genetic characteristics of patients with achon-
droplasia and pseudoachondroplasia, together with the literature data analysis, made it possible to clarify the differential
diagnostic criteria for these diseases and optimize the algorithm for their molecular genetic diagnosis.

Keywords: achondroplasia; pseudoachondroplasia; FGFR3 gene; COMP gene.
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