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The spectrum of orthopedic manifestations of congenital vascular
malformations of lower limbs remains insufficiently studied. Objec-
tive. To analyze the results of examination of patients with orthope-
dic manifestations of congenital vascular malformations. Methods.
24 patients with various forms of congenital vascular malformations
of the lower extremities were examined. Distribution of patients ac-
cording to the Hamburg classification of vascular malformations:
arteriovenous type — 14 patients; venous — 6, capillary — 2; capil-
lary-venous — I; lymphatic — 1 patient. The diagnosis of orthopedic
pathology was performed on the basis of clinical examination, X-ray,
ultrasound, X-ray densitometry. Results. All patients with congeni-
tal vascular malformations were diagnosed with orthopedic patho-
logy: leg length discrepancy (75 %), secondary scoliotic deformity
(16 %), knee flexion contracture 40° (8 %), flatfoot (12 %), equinus
deformity of the foot (8 %), osteoporosis of the affected limb (16 %),
areas of pathological reconstruction of the affected bone (Iytic are-
as) (4 %), hip osteoarthritis of the affected limb (grade 2) (4 %). Leg
length discrepancy was observed due to the elongation of the affected
limb — in 16 patients (67 %), shortening — in 2 (8 %). Leg length
discrepancy was in the range of 0.5—6 cm. Elongation of the affected
limb < 2 cm was noted in 5 patients (21 %), > 2 cm — in 11 patients
(46 %); shortening of the affected limb < 2 cm was observed in one
patient (4 %), > 2 cm — in one patient (4 %). Among the patients with
leg length discrepancy, 61 % had combinations of several orthopedic
manifestations of the disease. Conclusions. Patients with congenital
vascular malformations have a wide range of orthopedic pathology,
among them the leading is leg length discrepancy (75 %) due to elon-
gation (67 %) or shortening of the affected limb (8 %). Leg length
discrepancy is most often observed in patients with arteriovenous
type of vascular malformation (67 %), elongation of the lower limb
> 2 cm (75 %) significantly predominating in this category. Among
patients with a difference in the length of the lower limbs in 61 %
of cases, there is a combination with other orthopedic manifestations
of the disease. Systematization of orthopedic pathology and develop-
ment lesions’ classification of the musculoskeletal system taking into
account the forms of vascular malformation will improve the diagno-
sis of the disease and improve the tactics of its orthopedic treatment.
Key words. Congenital vascular malformations, orthopedic manifes-
tations, leg length discrepancy.
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Cnexmp opmoneoudyHux npossis, sAKi CynpogooiCyioms ypo-
Oorceni cyounni marvpopmayii (YCM) nudicnix KiHyigok, 3a1u-
waemvcsa Hedocmamubo eueuenum. Mema. Ipoananizyeamu
Pe3VbMamu 00CMedHCeH s NAYIEHMIE 3 OPMONEOUHHUMU NPOABAMU
ypoOdceHux cyounHux manvgopmayii. Memoou. Obcmedsrceno
24 nayieumu ixom 6i0 5 0o 39 poxie i3 pisnumu popmamu YCM
HUMCHIX KiHYieok, a came 3a [ambypecvkoio Kiacugixayicto
CYOUHHUX Manbpopmayill: apmepioseHosHa ¢opma — 14 ocio,
6eHO3Ha — 0, Kaninsapra — 2, Kaniiapuo-eeHosna — 1, nim-
pamuuna — 1. [iaenocmuxy opmoneduyroi namonozii npo-
600U HA NIOCMABI KAIHIYHO20 027150, PeHmM2eHOI02IUHO20,
VIbMPA36YKOBO20, PEHM2EH-0EHCUMOMEMPUYHO20 0OCMediCeH-
Hs. Pesynomamu. Y ecix nayienmis i3 YCM Oiacnocmosano
OpMONEOUYHy Namoi02i; PI3HUYIO Q0BIHCUHU HUNCHIX KIHYIBOK
(75 %), emopunny croriomuuny depopmayiio xpeoma (16 %),
32UHANLHY KOHMPAKMYPY 6 Kolinnomy cyenooi 40° (8 %), niocko-
cmonicmo (12 %), exginycny oegopmayiio cmonu (8 %),
ocmeonopos Kicmok (16 %) i Oepopmisnuil apmpo3 Ky1sui08020
cyanoba Il cm. (4 %) ypasicenoi Kinyiexu, OinAHKY NAmMON02iuHOT
nepe6yoosu ypasicenoi kicmku (nimuuni oinanxu) (4 %). Pisnuys
0ogorcunu HudicHix Kinyisoxk (0,5—6 cm) uepe3 nodoeiceHHs
ypaoicenoi kinyiexu oyna ¢ 16 nayienmis (67 %), ykopouenns —
v 2 (8 %). I[looosdicenns epasicenoi Kinyigku 0o 2 cm KOHCMAamo-
6ano y 5 xeopux (21 %), nonao 2 cm — 6 11 (46 %), ykopouernns
00 2 cm giomiueno ¢ 1 nayicuma (4 %), nonao 2 cm — 6 1 (4 %).
Cepeo xeopux i3 pizHuyero 008XiCUHU HUICHIX KIHYIgoKk y 61 %
BUNAOKIG GUABIEHO NOEOHAHHS OEKIILKOX KIIHIKO-OpMOneouy-
HUX npossie saxeoprosanns. Bucnosxu. ¥ nayicumie iz YCM 6u-
3HAYEHO WUPOKULL CHEKIP OpMOoneoudHoi namonozii, cepeo axkoi
nposionoIo € piznuys 006xcunu HUNICHIX Kinyisox (75 %). Ii naii-
yacmiwe cnocmepieanu 6 pasi apmepiogenosnoi opmu YCM
(67 %). PisHuysa 006acunu HUdCHiX Kinyieox y 61 % eunadkis
NOEOHYBANACA 3 THUUUMU KATHIKO-OPMONeOUdHUMU NPOABAMU 3a-
xeoprosannus. Pospobnenns knacughixayii ypasicenns onopno-py-
X0801 cucmemu 3 ypaxys8awHam opm cyOurHoi manvgopmayii
003601UMb NOKpaAWUmMu 0iaeHOCMUKY 3AX60PISAHHS Md YOOC-
KOHAIUMU MAKMUKY 11020 OPMONEOUdHO20 NIKYEAHHS.
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Introduction

Congenital vascular malformations (CVM) are
structural abnormalities of vascular development
that occur during embryonic angiogenesis as a result
of incomplete resorption of primary blood vessels
and complex action of teratogenic factors that lead to
various forms of regional blood flow disorders, severe
anatomical and functional changes and early disabi-
lity of patients [1-3].

The frequency of congenital vascular disorders
is 1.2 %, of which 55 % are abnormalities affecting
lower extremities [4].

Clinical manifestations of the disease are extreme-
ly diverse and are characterized by polymorphism
and polyorganic nature of the abnormality. One
of the most common is the impact on the development
of the musculoskeletal system, namely: impaired lon-
gitudinal growth of limb bones (acceleration or de-
celeration), resulting in differences in their length,
formation of axial deformities, joint contractures,
osteopenia and osteoporosis with abnormal changes.
According to various information, the development
of orthopedic disorders in this group of patients is up
to 84 % [5, 6].

The range of orthopedic manifestations that ac-
company CVM remains insufficiently studied. In
the practice of orthopedicians there are some diffi-
culties in diagnosing and correcting existing chan-
ges in the musculoskeletal system, associated with
the course of CVM, a variety of forms, variability
of clinical manifestations and the progressive nature
of the disease.

Against the background of all the achievements in
the study of this abnormality and the variety of scien-
tific publications, issues about the state of the muscu-
loskeletal system and its changes in the CVM remain
uncertain. In the orthopedic literature on the issue
of this disease there are singular non-systematic
descriptive reports [7, 8]. All the above determines
the relevance of the study.

The purpose of the study: to analyze the results
of examination of patients with orthopedic mani-
festations of congenital vascular malformations
of the lower extremities.

Material and methods

The study is based on the assessment of the re-
sults of the examination of 24 patients with various
forms of CVM of the lower extremities, who ap-
plied to the State Institution «Professor M. I. Sy-
tenko Institute of Abnormalities of the Spine and

Joints of the National Academy of Medical Sciences
of Ukraine» from 2010 to 2021. The age of patients
ranged from 5 to 39 years (mean age — 15.5 years).
There were 11 male and 13 female patients.

All patients were previously consulted by vascular
surgeons, the diagnosis of CVM was established on
the basis of clinical and instrumental methods of exa-
mination (Doppler ultrasound, angiography, etc.).

CVM form was determined by the Hamburg clas-
sification (1988), according to which the distribu-
tion of patients was as follows: arteriovenous form
(AVM) in 14, venous (VM) in 6, capillary (CM) in 2,
capillary-venous (CM-VM) in 1, lymphatic (LM) in
1 subject.

Orthopedic abnormalities were diagnosed on
the basis of clinical examination, radiological, ultra-
sound (US), X-ray densitometric examinations.
The study involved evaluation of patients’ gait, length
of the lower extremities, presence of deformities
ofthe spine and extremities and joint contractures.
Radiographic study was performed in anterior-pos-
terior and lateral projections depending on the loca-
tion of the orthopedic disorder. Patients with joint da-
mage underwent ultrasound examination. The state
of the lumbar spine and proximal femur was assessed
by an X-ray densitometry.

The materials of the study were considered and
approved by the local Committee on Bioethics at
the State Institution «Professor M. 1. Sytenko Institute
of Abnormalities of the Spine and Joints of the Na-
tional Academy of Medical Sciences of Ukraine»
(Protocol No. 2 of 05.04.2021).

Results and their discussion

All patients with CVM of the lower extremities
were diagnosed with orthopedic disorders: the diffe-
rence in the length of the lower extremities was found
in 18 (75 %), secondary scoliotic deformity of the spine
in 4 (16 %), flexion contracture in the knee joint (40°)
in 2 (8 %), flat feet in 3 (12 %), equinus deformity
of the foot in 2 patients (8 %).

X-ray examination showed osteoporosis of the bones
of the affected limb in 4 (16 %), areas of abnormal
reconstruction of the affected bone (lytic areas) in
1 (4 %), deforming osteoarthritis of the hip stage II in
patient 1 (4 %). During US examination of the knee
joint, one patient was diagnosed with chronic pro-
liferative synovitis. Four patients (16 %) were diag-
nosed with osteoporosis of the affected limb by X-ray
densitometric examination of the lumbar spine and
proximal femur (bone mineral density; T- or Z-test),
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which in one case resulted in a pathological fracture
of the femur. Besides, one patient (4 %) was diag-
nosed with pathological reorganization (area of lysis)
of the femoral neck with the formation of symptoma-
tic coxa vara, which is the risk of pathological frac-
ture. Clinical examples of orthopedic disorders are
shown in Fig. 1 and 2.

The difference in the length of the lower extremi-
ties in the range of 0.5—6 cm was stated due to elon-
gation of the affected limb in 16 (67%), shortening in
2 patients (8%). Elongation of the affected limb to 2 cm
was recorded in 5 patients (21%), more than 2 cm in
11 (46%); shortening of the affected limb to 2 cm was
observed in 1 (4%), more than 2 cm in 1 patient (4%).

The distribution of patients with orthopedic di-
sorders depending on the form of CVM is given in

Fig. 1. Appearance of an 11-year-old patient D. Diagnosis: CVM
of the left lower extremity, venous form, elongation of the left
lower extremity by 3.5 cm

the table. The difference in the length of the lower ex-
tremities was most often observed in patients with ar-
teriovenous CVM (12-67%), with the predominance
of individuals (9-75%) with elongation of the lower
extremity over 2 cm.

Among 18 patients with a difference in the length
of the lower extremities in 11 (61%) there was a com-
bination of several clinical and orthopedic manifesta-
tions (with knee contracture in 2, osteoporosis in 3,
scoliotic spinal deformity in 2, bone lysis in 1, proli-
ferative in 1, deformable osteoarthritis of the hip in 1,
flat feet in 1 patient).

Discussion

When discussing the results, it should be noted
that the reasons for the development of orthopedic

Fig. 2. A 31-year-old patient E. Diagnosis: CVM of the left
lower extremity, arteriovenous microfistular form: a) ap-
pearance; b) radiography of the left hip joint in direct pro-

jection, abnormal focus of lysis of the femoral neck, coxa
vara

~

The number of patients with orthopedic disorders depending on CVM form fable
Orthopedic disorder CVM form

AVM VM CM CM-VM LM
Elongation of the limb, cm <2 ! 2 ! ! —
>2 9 1 1 — —
Shortening of the limb, cm =2 ! — — — —
>2 1 — — — _
Scoliotic spinal deformity 2 1 1 — —

Flatfoot 1 1 — — 1
Contracture of the knee joint 1 1 — — _
Equinus deformity of the foot 1 1 — — _
Osteoporosis 2 2 — _ _
Areas of bone lysis 1 — — — _
Deforming osteoarthritis of the hip stage II 1 — — — —
Proliferative synovitis of the knee joint 1 — — — _
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disorders in CVM remain not fully understood. Ac-
cording to various authors, this abnormality occurs
due to the influence of hemodynamic, metabolic and
mechanical factors, although there are some diffe-
rences in the pathogenic role of some of them in dif-
ferent forms of CVM [9-11]. Despite the presence
of similar abnormal processes that occur in CVM,
patients with the same forms of the disease have dif-
ferent orthopedic manifestations, which indicates
the variability and predominance of certain changes
in each individual case.

It should be emphasized that the study of the fea-
tures of orthopedic disorders in CVM allows to de-
velop tactics for their treatment. It should be noted
that the choice of methods for the treatment of ortho-
pedic disorders in CVM depends primarily on the un-
derlying disease (form of malformation, its location
and spread). Considering the difference in the length
of the lower extremities as the most common orthope-
dic manifestation of CVM, we note that the presence
of a difference in length over 2 cm is an indication
for surgical correction [12]. Patients with CVM often
have a combination of several orthopedic manifesta-
tions that affect the ability of the affected limb. So,
there is a key question: in which cases is it necessary
to correct the difference in the length of the lower ex-
tremities by surgery as the only orthopedic manifes-
tation of the disease and what if such patients have
other orthopedic abnormalities? The answer to this
question will improve the results of correction of or-
thopedic disorders in patients with CVM.

Thus, the obtained results encourage us to further
research. Systematization of orthopedic manifesta-
tions of congenital vascular malformations needs to
be improved. It is important to develop an orthopedic
classification of the disease, which will be based on
the choice of treatment tactics.

Conclusions

Patients with CVM have a wide range of orthope-
dic disorders, among which the leading one is the dif-
ference in length of the lower extremities (75 %) due
to elongation (67 %) or shortening of the affected
limb (8 %).

The difference in the length of the lower extremi-
ties is most often found in patients with arteriove-
nous vascular malformation (67 %), with this cate-
gory being dominated by individuals with elongation
of the lower extremity over 2 cm (75 %). Among
patients with a difference in the length of the lower

extremities in 61 % of cases there was a combina-
tion with other clinical and orthopedic manifestations
of the disease.

Systematization of orthopedic disorders and de-
velopment of classification of musculoskeletal ab-
normalities taking into account the forms of CVM
will improve the diagnosis of the disease and improve
the tactics of its orthopedic treatment.
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