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Introduction. The term “mesomelic dysplasia” refers to a group of disorders wherein limb shortening is most pro-
nounced in the middle segment (forearm and leg) of the extremities. Werner mesomelic dysplasia is characterized by
absence or hypoplasia of the tibia, preaxial polysyndactyly on the hands and feet, as well as by triphalangeal thumbs,
absence of a patella, and fibular bone dislocation. Molecular genetic causes of the disease are mutations at position 404
of the regulatory element (ZRS) of the SHH gene in the LMBR1 gene (OMIM 188740).

Clinical case. A girl with triphalangeal thumbs and polydactyly of the hands, right hip dislocation, tibia hypoplasia,
fibular dislocation on both sides, and preaxial polydactyly of the feet was examined and treated at the age of 1 year.
Considering the clinical and radiological picture, the girl was diagnosed with Werner mesomelic dysplasia. To verify
the disease, a molecular genetic examination of the child was performed. A variant of replacement of 230 T>C in the
regulatory element of the ZRS of the SHH gene was discovered in the literature.

Discussion. Differential diagnosis can be made with Laurin-Sandrow syndrome, which is characterized by doubling of
the ulna and fibula with the absence of the radius and tibia and preaxial polydactyly/syndactyly of the hands and feet.
The presence of nasal defects (particularly involving the columella) distinguishes this condition from other syndromes,
which was not shown in this clinical observation.

Conclusion. We report the clinical case of an autosomal-dominant disease, Werner mesomelic dysplasia, which is
a rare pathology with a typical clinical picture combined with congenital hip dislocation, which was not previously
described. The molecular genetic examination confirms the presence of a pathogenic variant of the ZRS element of the
SHH gene, which causes the development of Werner’s mesomelic dysplasia, but the mutation variant was not registered
before, which requires an additional examination of the child’s relatives.

Keywords: Werner mesomelic dysplasia; hypoplasia of the tibia; preaxial polysyndactyly; triphalangeal thumbs; absence
of a patella; dislocation of the fibula bones.
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Beenenne. MesoMmenndeckue AVCIVIAsUM MPEACTAB/AIOT COOOI FeTepPOreHHYI0 IPYINIy 3ab60/IeBaHMII C YKOPOUeHUEM
KOHEYHOCTel1 IIPeNMYIIeCTBEHHO B CPeflHeM cerMeHTe (IIpefilliedbe, TOleHb). MesoMenudeckas AMCIIasys Tuma Bep-
Hepa XapaKTepU3yeTcsl OTCYTCTBMEM WU TUIIONIasuell 60nbie6eplioBoil KOCTH, IpeaKCUaIbHON CHHIIOMMTAKTIINEN
Ha KUCTAX U CTOIAX, a TaKxke Tpex(daJaHTrM3MOM IIEpPBOTO Majblia KUCTYU, OTCYTCTBMEM HAJKOJIEHHVKA VM BBIBUXOM
Mano6eproBoil KOCTI. MOJIEKY/LSIPHO-T€HETUIECKOI IIPUUNMHOI 3a60/IeBaHMs SBIAIOTCI MyTaluyu B IOMoXeHnu 404
perynaroproro aneMenra (ZRS) rena SHH, Haxopsamerocsa B MHTpoHe 5 rena LMBRI1 (OMIM 188740).

Omnncanne KMMHUYecKoro caydas. [Ton Hammm HabmMoOZeHMEM HaXOAMTCS [eBOYKA C Tpex(aTaHTU3MOM U IONMAAK-
TUIMel! TIepBBIX MajblieB 00eX KMUCTel, BBIBUXOM IIPaBOTo Oefipa, TMIIOIIasuell 6omblIe6epIioBbIX KOCTell ¢ ABYX
CTOPOH, BBIBMXOM Maso6epIOBBIX KOCTel, IpeaKCUaabHON MOMMAaKTIInell u nomidananrueil Ha cromax. C ydeTom
K/IMHUKO-PEHTI€HOJIOTMYeCKOil KapTUHBI IIOCTaB/IeH AMAarHo3: «Me3oMenndecKas muciiasus Bepuepa». [lna Bepudm-
Kauyy 3a00/IeBaHMsI BBIIIOJIHEHO MOJIEKY/ISIPHO-TEHETHYeCKOe 00CIefoBaHme pebeHKa, Py 3TOM OOHAPY>KEH HeOomm-
CaHHbBI B 1uTeparype BapuaHT 3ameHbl 230 T > C B perynsatopHoM aneMeHTe ZRS rena SHH.

O6cyxpenne. [InddepeHnunanbHpiil AMarLo3 BO3MOXXHO MPOBECTH C CMHAPOMOM Laurin-Sandrow, KOTOpBIil BK/TIOYa-
eT B cebs yIBOEHME JIOKTEBOI KOCTH JM ManoOepIioBOIl KOCTY C OTCYTCTBUEM Jy4eBOil U OONbIIe6epIioBOil KOCTelt,
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[peaKCHaIbHYI0 TO/IN/CHHAAKTIINIO KUCTelt 1 cToll. Hamudre HasanbHBIX edeKTOB OTIMYAeT NaHHOE COCTOSHIE OT
IPYIUX CUHPOMOB, YTO He OBbIIO BBISB/IEHO B LaHHOM KIMHUYECKOM HaOMIONEeHNUN.

3akmouenue. OnucaHue NMPUBENEHHOIO KIMHNYECKOIO CIy4Yas ayTOCOMHO-TOMMHAHTHOTO 3a00/MeBaHMs Me30Me-
JeCKON AMCIIasuy BepHepa ciemaHO ¢ LIEMbI0 JEeMOHCTPALMM PEfKO IaTOMOIMM C XapaKTepHO KIMHMYECKON Kap-
TVHOJI, COYeTalolelicsl ¢ BPOXKICHHBIM BBIBUXOM Oefjpa, YTO paHee He OBUIO ONMMCAaHO. MOJIEKY/IAPHO-TeHeTUYeCcKoe
obcrenoBanMe MOATBEPXK/AAET HaIM4Me IIATOTEHHOro BapmaHTa sneMmenta ZRS rena SHH, xoropoe 06ycioBiuBaer
pasBMUTIE Me30MeNTNIecKoil UCIUIasuy BepHepa, OFHAKO BapMaHT MYTAl[MM He 3aperuCTPUPOBAH paHee U TpebyeT
[IPOBeeHNs JOIIOMHUTEIBHOTO 00C/IeOBaHNA POACTBEHHIKOB pebeHKa.

KmroueBbie cmoBa: Mme3oMenmyecKas OUCIIIa3nA BepHepa; TUIIOIIA3UA 60)1bme6epu0}3017[ KOCTW; IIpeaKCcra/jibHasa CUH-
TIOTUOAKTUINA; TpeX(i)a}IaHI‘I/IBM IIEPBOro Imajsbna KNCTN; OTCYTCTBME HAOKOJIE€HHNKA; BBIBUX MaIIO6€pHOBOI7[ KOCTH.

Mesomelic dysplasia is a heterogeneous group of
diseases with shortening of the extremities, mainly
in the middle segment, such as the forearm and shin
[1-3]. The characteristic signs of Werner type dys-
plasia include the absence or hypoplasia of the tibia,
preaxial synpolydactyly on the hands and feet, tripha-
langism of the thumb, and the absence of the patella
and dislocation of the fibular bone [4, 5]. As a rule,
the lesion is bilateral and asymmetrical. The first
clinical case of this disease was presented in 1915
by the German obstetrician-gynecologist P. Werner
who described a 20-year-old pregnant woman with
a sharp shortening of the lower legs, aplasia of the
tibia, with six-fingered hands and doubled three-
phalanx thumbs, with seven and eight toes [4].

Several familial cases described in the literature
indicate an autosomal dominant mode of inheritance
with variability of the disease signs [3, 5-12]. For
instance, Lamb, Wyenn-Davies, and Whtimore
(1983) described 15 cases across five generations of
preaxial polydactyly of the hands and feet that were
associated with partial or complete absence of the
tibia. According to the authors, a five-fingered hand
with a three-phalanx finger and synpolydactyly of
the great toe on both the sides were observed among
all family members. The complete absence of the
tibia was detected in four patients, of which three
had bilateral lesions. Proximal migration of the head
of the fibula and its hypertrophy and hypoplasia of
the distal part of the femoral bone was noted in all
patients. Three of them had agenesia of the lower
third of the radial bone, which was unilateral in one
case and bilateral with hypertrophy, migration, and
valgus deformity of the ulnar bone in two cases.

Some past analyses has revealed that, in recent
years, increasing number of publications prove the
genetic nature of the disease [3, 13-15]. According
to the literature, the molecular genetic cause
is a mutation at the position of the regulatory
sequence 404 (ZRS) of SHH located in LMBRI.

ZRS is a regulatory sequence responsible for the
initiation and spatial orientation of SHH expression
in the zone of the polarization activity of the limb
development. Mutations in the regulatory sequence
of the SHH are described in type 2 preaxial
polydactyly, type 4 syndactyly, and triphalangism of
the thumb in combination with syndactyly. In 2010,
a paper reported two unrelated patients diagnosed
with Werner type mesomelic dysplasia had two
mutations, point replacements G > A, G > C in
position 404 of the ZRS of SHH [16]. Fedotov et al.
(2013) analyzed the family observation of Werner
type mesomelic dysplasia with molecular genetic
verification. Simultaneously, the replacement T > G
was detected in the conservative position 403 of the
ZRS of SHH located in LMBRI. In patients with the
same mutation and even in those of the same family,
a different degree of lesion to the tibial bones was
observed. Replacement not only in the 404 ZRS
position but also, possibly, in the surrounding
region of this nucleotide, in addition to preaxial
polydactyly and the triphalangism of the thumb,
lead to the development of the lesion of the tibial
bones and Werner type mesomelic dysplasia [17].

Description of the clinical case

A girl aged 5.5 years under our observation had
multiple malformations of the upper and lower ex-
tremities. Anamnesis revealed that the child was de-
rived from a third pregnancy and third birth. Fam-
ily history of hereditary orthopedic pathology was
not burdened. The parents of the child are healthy,
and the couple is unrelated. In the early stages of
the mother’s pregnancy, fluorography and vaccina-
tion (including tetanus, diphtheria, and pertussis)
were performed. The job profile of the mother was
associated with hazardous production (i.e., lead va-
por generation). Although the pregnancy proceeded
without toxicosis, at 24" week of gestation, ultraso-
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nography detected shortening of the child’s lower
legs. At 38™ week, the child was born via cesarean
section, and the child was in pelvic presentation
with a birth weight of 3550 g. At the first clinical
examination at the age of 1 year and 1 month, the
child showed normosthenic body type with satisfac-
tory nutrition. She could sit independently, but did
not walk. The head was of the correct shape and
located in the midline. The spinal axis was straight.
Movement in the shoulder, elbow, and wrist joints
were not limited and painless. The right and left
hands were represented by six rays, of which rays
2-5 developed normally. The first ray of the right
hand was doubled, each of which was represented
by metacarpal bones and three-phalangeal fingers
in syndactyly. On the left hand, the first ray was
doubled, represented by two three-phalangeal fin-
gers and metacarpal bones. Hypoplastic metacar-
pal and the main, middle, and nail phalanges were
noted in the radial additional ray. There is no op-
position of the first rays of the hand. On the side
of the lower extremities, the shortening of the right
lower extremity by 1 cm was notable. The abduc-
tion and flexion of the hip joints were not limited.
Excessive external rotation in the hip joints, on the
right to a greater extent, was revealed. Valgus defor-
mity at the level of the right knee joint was noted.
Flexion in the knee joints was complete on both the
sides, with extension on the right up to 160° and
on the left being complete. Pathological mobility
of the knee joints in the frontal plane was possible.
The feet were in the supination-varus position. The
right foot was represented by seven rays (preaxial
polydactyly). Two additional rays were represented
by metatarsal bones and three-phalangeal toes. The
left foot is represented by eight rays (i.e. preaxial
polydactyly and polyphalangism). The first ray was
represented by the metatarsal bone, the main pha-
lanx, and the doubled nail phalanx located in syn-
dactyly. At the first additional ray, metatarsal bone
aplasia and hypoplasia of the main phalanx were
noted. The middle and nail phalanges developed
normally. The other two additional rays were rep-
resented by normal metatarsal bones and normally
developed three-phalangeal fingers (Figs. 1, a-c).

The radiological examination of the hands re-
vealed triphalangism with polydactyly (a dolicho-
phalangeal form of triphalangism). The radiograph
of the spine showed no pathology. The child also
showed a dislocation of the right hip, hypoplasia of

the tibial bones on both the sides, dislocation of the
fibular bones, preaxial polydactyly, and polyphalan-
gism on the feet (Figs. 1, b, d-f). Considering the
clinical radiological pattern, the diagnosis of Wer-
ner type mesomelic dysplasia was established.
Conservative treatment of hip dislocation was per-
formed using the Koszla splint for 3 months and then
the Mirzoyeva splint. Concentric reposition of the
right hip head into the cavity was thereby achieved.
After 4 years of the conservative treatment, the joint is
presently clinically and radiologically stable (Fig. 2, e).
In 2013, at the age of 1 year and 1.5 years, the
pollicization of the first ray was performed and the
additional ray was removed in stages on the right
and left hands. Then, in 2014, at the age of 1 year
10 months and 1 year and 11 months, polydactyly
on the right and left feet was eliminated. In 2017,
during an examination, shortening of the left lower
limb by 5 cm, valgus deformity of the right lower
limb, and gait disturbance were noted in the child
(Figs. 2, a, ¢, d, f). Presently, the hands and feet are
represented by five rays. The bilateral gripper func-
tion of the hand is satisfactory (Fig. 2, b). A multi-
stage surgical treatment was planned to correct the
deformities and different lengths of the lower limbs.
To verify the disease, a molecular genetic exa-
mination was performed. A search for mutations
in the ZRS of SHH was conducted by the Sanger
sequencing method. Pathogenic variants of this se-
quence cause the formation of tibial hypoplasia with
polydactyly (OMIM 188740). However, our analysis
also revealed a variant of the uncertain clinical value
of replacement 230 T > C, which has not been de-
scribed in the literature. In order to determine the
possible origin of the de novo mutation and segre-
gation with the disease, additional examinations of
genetical relatives are presently being planned.

Discussion

The group of mesomelic dysplasias includes
diseases such as dyschondrosteosis, Nivergelt meso-
melic dysplasia, Langer mesomelic dysplasia, Robi-
now mesomelic dysplasia (fetal facial syndrome),
Reinhardt dysplasia, and Werner dysplasia [18].
Werner type dysplasia differs from other mesomelic
dysplasias or syndromes with polysyndactyly due
to the presence of preaxial polydactyly with tripha-
langism of the first finger and agenesia of the tibia.
The wide family variability is typical, although in
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Fig. 1. Patient J., before surgery: a — patients appearance; b — the appearance and radiographs of the hands; ¢ — the

appearance of the lower extremities; d — radiographs of the spine; e — radiographs of the feet; f — radiographs of the
lower extremities

Fig. 2. Patient J., 5.5 years (3 years after surgery): a — the patient’s appearance; b — the appearance and radiographs of
the hands; ¢ — the appearance of the lower extremities; d — radiographs of the feet in the lateral projection; e — radio-
graphs of the hip joints; f — panoramic radiograph of the lower extremities standing with compensation of shortening
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some cases, only triphalangism of the first finger
has been reported [3, 5]. Several authors indicate
autosomal dominant mode of inheritance; however,
Temtamy and McKusik (1978) described the typical
clinical manifestations in a child whose parents were
healthy, but some family members on the father’s side
showed similar deformities [19]. Sporadic cases of
the disease have been described in the literature [9].

In addition, the published articles describe
clinical family cases with a typical set of signs that
are characteristic of Werner type dysplasia, although
the diagnosis was not mentioned [20].

A differential diagnosis may be conducted with
the mirror hand syndrome. The Laurin-Sandrow
syndrome (mirror hand syndrome) includes dou-
bling of the ulna and fibula, with no radial and
tibial bones and preaxial poly/syndactyly of the
hands and feet, often of the mirror type [21-27].
For Laurin-Sandrow syndrome, polydactyly is typi-
cal both in an isolated version and as a part of the
syndrome, although mirror type polydactyly on the
feet is quite rare. Laurin et al. and Sandow described
the polydactyly on the hands, the mirror type poly-
dactyly on the feet in combination with the defect
of the nose, especially in the area of the columella
[28]. The disease has an autosomal dominant mode
of inheritance, although sporadic cases may reflect
de novo mutation. The presence of nasal defects
distinguishes this condition from other syndromes,
which was not revealed in this clinical case.

Conclusion

The description of the present clinical case of
Werner type mesomelic dysplasia demonstrates
a rare pathology with tibial hypoplasia and polydac-
tyly, presenting with congenital hip dislocation; such
a case has not been described previously in the lit-
erature. Molecular genetic testing has confirmed the
presence of a pathogenic variant of the ZRS of SHH,
which leads to the development of Werner type me-
somelic dysplasia, although the mutation variant has
not been previously registered, which requires an
additional examination of the child’s blood relatives.
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