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Lienb uccnepoBaHmMA: BblAENNTD YNLTPA3BYKOBbIE AWArHOCTUYECKME NapaMeTPbl, ONpeAensioLme BbIbop TaKTUKMN Ie4eHnA KOHTPaKTypbl [onountpe-
Ha (KA), npefonepauyoHHOe N1aHMPOBaHUE U NO3BONAIOLLME OLEHUTb PE3YNLTaThl 1EYEHUA.

Matepuan U meToabl: NpesCcTaBaeHbl faHHble KIMHUYECKOTO U y/IbTPa3ByKoBOro nccnegosanmna 30 nauueHToB B cpegHem Bo3spacTe 60,8 et ¢ ana-
rHozom K/, Mo AaHHbIM KAMHWUYECKOro 0CMOTPa Bbina YCTaHOBNEHA CTENEHb KOHTPAKTYpbI, 10KAN3aLMsA NaToNorMyeckoro ovara. [lanee npousso-
[MNach OLEHKA Y/IbTPa3BYKOBbIX XapaKTEPUCTUK (10KaNM3aLmMA NOPaXKeHNA, pa3sMep, IXOTeHHOCTb, NI0THOCTb, BAaCKYNAPMU3aLIMA) C MCNO/Ib30BaHUEM
MYAbTUYACTOTHBIX AAaTYMKOB.

Pesynbratbl: B 93% ciyyaeB ¢pubpo3Hble ovarn bbian pacnonokeHsl Ha yposHe IV 1 V NACTHbIX KOCTEN, HEMOCPEACTBEHHO Hag NOBEPXHOCTbIO Cy-
XoXuUAuii crubateneit 8 93% cnyyaes, B 7% OTMEYANOCh BOBNEYEHUE B MATONOTMYECKMIA NPOLIECC CMHOBMANbHOM 060104kM crubatens. PUbpo3sHbie
3NULEHTPbI NpenmyLecTBeHHO (85%) pacnonarannch Ha ypoBHe NACTHO-$anaHrosbIx cyctaBoB. CpesHWe pasmepbl NOpaXKeHua coctasuan 15,8 mm
B AMHY, 5,2 MM B WXPUHY M 1,9 MM B ry6uHY. Mpy yabTPa3ByKOBOM UCCAEA0BaHMM NOPaXKeHUsa Bblan runoaxoreHHbiMu (100%). Mo gaHHbIM 3na-
cTorpadum KonmyecTBeHHbIW NokasaTesb Stain Ratio B cpeaHem coctasun 4,86. CornacHo pesy/ibTaTaM OLEHKM MUKPOKPOBOTOKA Y NaumeHToB ¢ KA,
OTMEYaIoCh ero CHUMKEHME.

3aKntoyYeHue: yNbTPa3BYKOBbIE XapaKTePUCTUKM NAaTONOTMYECKM M3MEHEHHOrO NaJ0OHHOTO anoHeBPO3a NO3BONAIOT ONPeAEe/IUTb TaKTUKY IeYeHunA na-
LUMEeHTa, MUHUMM3MPOBATb PUCK ATPOFEHHbBIX OCNIONKHEHWUI B BUAE NOBPEXAEHWUA LLeNOCTHOCTU CYXOXMINA, COCYANCTO-HEPBHbIX My4KoB, 6aaroaaps
npesonepauyoHHOMY NIAaHUPOBAHUIO, @ TaK¥Ke NO3BONAIOT 00BEKTUBM3UPOBATL PE3y/IbTaTbl IeYeHUs B NOC/€0NepaLMOHHOM Nepuoae U NPorHosu-
pOBaTb PUCK BO3MOMKHOTO PeLMANBA KOHTPAKTYPbI.

KntoueBble cnosa: koHmpakmypa JonioumpeHa, Kucms, 1000HHbIlU anoHespos, pubpomamos, yaempassyk.

Ana yntuposaHua: OsumHHMKOBA EK, MMabdaHos CU, MapkuHa HIO. YabTpa3ByKoBble MapaMeTpbl OLEHKM af0HHOTO anoHEBPO3a y NauneHToB ¢ 6ones-
Hbto [ontontpeHa. BecmHuk AsuyeHHsl. 2025;27(2):472-8. https://doi.org/10.25005/2074-0581-2025-27-2-472-478

ULTRASOUND PARAMETERS OF PALMAR FIBROMATOSIS OR DUPUYTREN’S
CONTRACTURE

E.K. OVCHINNIKOVAY, S.I. GILFANOV'2, N.YU. MARKINA!?

1 Central State Medical Academy of the Department of the Administrative Directorate of the President of the Russian Federation, Moscow, Russian Federation
2 Central Clinical Hospital with a Polyclinic of the Department of the Administrative Directorate of the President of the Russian Federation, Moscow, Russian
Federation

Objective: To identify ultrasound diagnostic parameters that guide treatment decisions, facilitate preoperative planning, and enable evaluation of
treatment outcomes of Dupuytren's contracture (DC).

Methods: The data from clinical and ultrasound examinations of 30 patients diagnosed with DC are presented, with an average age of 60.8 years.
The clinical examination determined the extent of contracture and localized the lesions. Subsequently, ultrasound characteristics were assessed using
multifrequency therapeutic ultrasound, including the lesion's location, size, echogenicity, density, and vascularization.

Results: The majority of the lesions (93%) were located at the level of the 4th and 5th fingers/metacarpals, directly above the flexor tendons. In 7% of
cases, involvement of the synovial flexor sheath was observed. The lesions' epicenters were located at the metacarpals in 85% of cases. Average lesion
dimensions were 15.8 mm in length, 5.2 mm in width, and 1.9 mm in depth. On ultrasound images, the lesions were characteristically hypoechoic.
The ultrasound average elastography strain ratio index (SRI) was 4.86. Additionally, an assessment of microcirculation indicated a decrease in patients
with DC.

Conclusion: The ultrasound parameters of pathologically altered palmar aponeurosis can aid in determining the appropriate treatment strategy.
This approach minimizes the risk of iatrogenic complications, such as damage to the tendon and vascular-nerve bundles, by facilitating thorough
preoperative planning. Additionally, these ultrasound parameters enable a more objective assessment of treatment results in the postoperative period
and help predict the risk of potential contracture recurrences.
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BBEOEHMUE

BonesHb Aiontoutpera (BA) nan nafoHHbIN drbpomaTtos — ato
Hanbonee pacnpocTpaHéHHOe HacneaCTBeHHOe, A06pOoKayecTBeH-
HOe, nporpeccvpytollee 3abonesaHue, KOTOpOe MPUBOAWT K du-
6PO3HLIM U3MEHEHUAM NALOHHON dacuym U MPUIEratoLLMX MATKUX
TKaHel, BbI3blBaA CTAMMBaHWE TKaHEN BAOb JIMHUIA MeXaHU4YecKoro
HanpsKeHWs, orpaHM4MBan pasrmbaHue nasnbles. KoHTpakTypa [io-
ntoutpeHa (KA) aBnaeTca KoHeuHbIm pesynbtatom B [1].

MpoBeaéHHbIN B 2014 1. cucTEMATUYECKMI1 0630p M MeTaaHaNM3
pacnpocTpaHéHHOCTM bonesHn [jononTpeHa cpeay HaceneHus 3a-
nagHbIX CTpaH (anMHamuKa, rogpl) ¢ 1951 no 2009 rr. nokasas, YTo OHa
coctasnaet ot 0,2% a0 31,6% [2].

MHCTpymeHTanbHble MeTofbl BM3yasM3auuu moryT ObiTb Mc-
No/b30BaHbl AN NOATBEPHKAEHWA Naf0HHOrO dUbpoMaTosa, TOHHOrOo
onpeaeneHna NoKaan3aLmy NaToorMyYeckoro npoLecca Ana npeao-
nepaLyoHHOro NNaHMPOBAHKA, @ TaKXKe KaK MeToA OLEHKMN pesy/bTa-
TOB /leYeHUs U AMHAMUKM TedeHus 3aboneBaHus.

LLENb UCCNEQOBAHUA

BblaennTb yNbTPa3BYKOBbIE AMArHOCTUYECKME MapameTpbl,
onpegensiowme BbI6op TakTMKK fedenuns K[, npegonepaumoHHoe
NAaHWPOBaHME M MO3BONAIOLLME OLEHUTb PE3Y/IbTaTbl ICUEHNA.

MATEPUAN U METOAbI

Ha 6a3e TpaBmatonormyeckoro otaeneHus LieHTpasbHOW Ku-
HUYecKoW 6O/bHULLbI C MOAMKAMHUKON YnpaBaeHua genamu Mpesu-
AeHnTta PO ¢ 2023 no 2024 rr. npoBeAeHO yAbTPa3BYKOBOE UCCNeA0Ba-
Hue (Y3U) markux TkaHel kucteit y 30 naumeHToB ¢ anarHosom K/ 8
[0- 1 nocneonepauuoHHoOm nepuogax. Mccnesyeman rpynna cocto-
Ana u3 29 MmyxuuH (93%) 1 1 )eHwwHbl (3%). CpeaHWit BO3pacT Bcex
ncnbiTyembix coctasun 60,8 net (ananasoH 35-79 ner).
MccnepoBaHua nagoHHOro anoHeBpo3a NPoBOAMAOCh C UCMO/b-
30BaHWEM AparHocTuyeckon Y3 cuctemsl Aplio i-cepum B UCNONHEHNM
Aplio i800 (mozenb TUS-AI800) (Canon Medical Systems Corporation,
Japan), ivHelHbIx AaTumKoB i24LX8, i18LX5, a Takxke Y3 AmarHoctnye-
cKoii cuctembl LOGIQ E10 (GE Healthcare, USA), nMHelHbIX AaTYMKOB
ML6-15, L6-24 B B-pexknme, LLBETOKOAMPOBAHHbIX PEXMMAX, PN KOM-
NPeccMoHHOM anactorpaduum ¢ oLeHKoM KoapduumeHTa sedpopmaumm
(Stain Ratio).
AHanus Y3 n3obpaxeHuin ocywiecteaanca Bpayom Y3 amarHo-
CTUKM, BPAa4OM-TPaBMaTo/I0rOM U BKNtOYaN B cebs:
®  OLEHKY IOKa/IM3aLyM U CTENEHWN BOBNEYEHHOCTU B G1bPO3-
Hble U3MEHEHMs anoHEBPO3a (10KaN3aLysA, YPOBEHb pac-
MONOXEHUA NATONIOMMYECKOro CybCcTpaTa No OTHOLLEHUIO K
KOCTHbIM CTPYKTYPaM M COCYANUCTO-HEPBHbIM MyyYKam);
e pasmepbl GBPO3HOTrO oYara (471Ha, LWMPKUHA U Ty6UHa);
* onpefeneHne MOABUXHOCTM CYXOXWAWA, 3XOT€HHOCTb
(rMnoaxoreHHas, U303xoreHHas, rmnepaxoreHHas uam cme-
WaHHaA No OTHOLIEHMIO K PAAOM PacroNoMNeHHbIX TKa-
HAM);

*  3nacTorpaduUecKyto OLEHKY MHTAKTHOTO M NaToNOTMYecKH
M3MeHEHHOTO anoHeBpo3a

®  OLEHKY MUKPOKPOBOTOKA.

MposeneHWe uccnegosaHus b6bino ogobpeHo JIoKanbHbIM 3TH-
YeCKUM KomMTETOM LleHTpanbHOM rocysapcTBEHHON MeAULIMHCKOM
aKkagemum Ynpasneuus genamu Mpesugenta PO (npotokon Ne 4/2022
ot 30 asrycTa 2022 roga). Bce naumeHTbl, NpUHMMaBLLIKE yyacThe B
nccnefoBaHum, Aann NUcbMeHHoe MHGOPMMUPOBaAHHOE Corlacue Ha
06paboTKy CBOMX NePCOHaNbHbIX AaHHbIX.

INTRODUCTION

Dupuytren's disease (DD), also known as Dupuytren's con-
tracture (DC) or palmar fibromatosis, is a common hereditary, be-
nign, and progressive condition characterized by fibrotic changes
in the palmar fascia and surrounding soft tissues. This disease
leads to tissue contraction along the lines of mechanical stress,
ultimately restricting finger extension. DC is the final stage of DD
[1].

A systematic review and meta-analysis conducted in 2014
examined the prevalence of DD in Western countries from 1951
to 2009, revealing rates ranging from 0.2% to 31,6%[2].

Imaging studies can be utilized to confirm the presence of
palmar fibromatosis, assess the particular location of the lesions
for preoperative planning, and evaluate treatment outcomes and
disease course progression.

PURPOSE OF THE STUDY

To identify ultrasound diagnostic parameters that influence
treatment tactics, facilitate preoperative planning, and enable
the evaluation of treatment outcomes of DC.

METHODS

At the Traumatology Department of the Central Clinical Hos-
pital with a Polyclinic of the Department of the Administrative Di-
rectorate of the President of the Russian Federation, ultrasound
examinations of the soft tissues of the hands were conducted
from 2023 to 2024 on 30 patients diagnosed with DC during the
preoperative and postoperative periods. The study group consist-
ed of 29 men (93%) and one woman (3%), with an average age of
60.8 years (ranging from 35 to 79 years).

The palmar aponeurosis was studied using the ultrasound
machine TUS-AI800 (Aplio i800, Canon Medical System Corpora-
tion, Japan), enhanced with wideband linear transducers (i18LX5,
i24LX8). The LOGIQ E10 Series ultrasound system, designed by GE
Healthcare, features the ML6-15 and L6-24 transducers. It offers
a range of capabilities, including B-mode imaging, color-coded
modes like Color Flow and Power Doppler, as well as compression
elastography for thorough tissue assessment, including strain ra-
tio analysis.

An ultrasound diagnostics specialist and a traumatologist
performed the analysis of ultrasound images. This analysis includ-
ed:

e Evaluation of the localization and extent of fibrous
changes in the aponeurosis, including the level of the
lesions in relation to bone structures and neurovascu-
lar bundles.

e Measurement of the fibrous lesion dimensions (includ-
ing length, width, and depth).

e Determination of tendon mobility and echogenicity
(classified as hypoechoic, isoechoic, hyperechoic, or
mixed compared to adjacent tissues).

e  Elastographic assessment of both intact and pathologi-
cally altered aponeurosis.

e Evaluation of microcirculation.

The study received approval from the Ethics Committee of
the Central State Medical Academy of the Department of the Ad-
ministrative Directorate of the President of the Russian Federa-
tion (protocol No. 4/2022, dated August 30, 2022). All patients
who participated in the study provided written informed consent
for the processing of their personal data.
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CratucTMyeckan 06paboTKa PesynbTaToB BbIMOHANACH C UC-
nonb3oBaHWem nporpammbl SPSS 19.0 (IBM Corporation, Somers,
NY, USA). leckpunTMBHasA CTaTUCTUKA NPOBEAEHA C NPeACTaBIeHUEM
CpesHVX 3HAaYEHWI U AMana3oHoB OT MUHUMYMA [0 MaKCMMYMa, Ka-
YecTBEHHbIX NoKa3aTenen — B BuAe Aonei.

PE3YNbTATbI

Mpv Y3U 6biAn BU3YaNM3MPOBaHbl OYaruM NnafoHHoro ¢ubpo-
MaTo3a, U3 KoTopbIX B 1% npouecc nokanusosasnca B npeaenax lll, IV
NACTHbLIX KocTel, 1% — nsonmposaHo B npegenax IV nacTHOW KocTu,
15% — B npeaenax |-V nactHbIx Kocteit, 40% — B npegenax IV, V nact-
HbIX KOCTel, 1 B 43% cnyvaes — M30NMPOBAHHO B npeaenax V nAcTHou
KoCTw.

MopakeHNa UMENM NOHWUKEHHYIO 3XoreHHoCTb y 90% nauueH-
TOB. IMNWLEHTPbI NOPaXKEHUA MPEeUMyLLECTBEHHO pacrnofaraincb Ha
YpOBHe NACTHO-¢panaHrosbix cyctasos (MPC) B 85% cnyyaes, NPOKCH-
MasbHbIX MexdanaHrosbix cyctasos (MM®C) B 5% cnyyaes, a Kom-
6uHUpoBaHHOe BoBneyeHue NPC n MMPC umeno mecto 8 10% Ha-
6nt0aeHnin. NoBEepPXHOCTHOE pacnonoxKeHue ¢UbPO3HbIX 04aroB no
OTHOLLEHMIO K CYXOXMANAM crubaTenent oTmeyanock B 93% ciyyaes,
BOBJIEYEHME B MaTONOTMYECKMI NPOLECC CMHOBMAMbHON 060104YKM
crnbatens —8 7 % (puc. 1).

Mo paHHbIM 3nacTorpadum nokasartens Stain Ratio npu cpasHe-
HMM NATONIOMMYECKOTO M MHTAKTHOTO NaZ0HHOIO anoHeBPo3a B Cpea-
Hem coctasun 4,86 (npu NepBUYHOM UCCNEA0BAHUM 0 NPOBEAEHUA
neyeHus) (puc. 2).

OueHKa MUMKPOKPOBOTOKA OKO/10aNOHEBPOTUYECKOTO NPOCTPaH-
CTBa MOKAa3ana ero CHUXeHWe y NauMeHTOB B A0ONEPALMOHHOM ne-
proAe No CPABHEHWIO C pe3y/ibTaTaMu UCCNe0BaHUA, BbINONHEHHOTO
yepes 1 rog, nocne NpoBeLEHNA UrObYaTON anOHEBPOTOMMM C IMMO-
¢dunnHrom n CBO (ctpomanbHO-BacKynapHas dpakums).

CpeaHas 4MHa nopa)eHuit coctasuna 15,8 mm (amanasoH 3,2-
25,5 MMm), cpeaHas wupuHa — 5,2 mm (guanasoH 2,1-15,0 mm) 1 cpea-
HAA rybuHa — 1,9 mm (gmanasoH 0,9-5,7 mm).

Mpy NpoBeAeHUM CPAaBHUTENBHOMN OLEHKM pe3ysbTaToB Y3U B
[10- 1 nocneonepauMoHHOM nepuoge —yepes 1 rog nocie onepaTme-
HOro BMeLLaTeNbCTBa (MrosibyaTas anoHeBPOTOMUSA C IMNOPUANHTOM
1 CB®) — 6b110 OTMEYEHO CHUMKEHME NOKa3aTensa KoapouumeHTa ae-
dopmauum ¢ 4,86 ao 2,89, 0TMEUaNoCh YCUIEHNE MUKPOKPOBOTOKA,
NONHOE OTCYTCTBME WM YMeHbLUeHMe pasmepa GUOPO3HbLIX M3MEHe-
HWI anoHeBpo3a B 1,7 pas.

Pe3ynbTaTbl HaLero MCCAeA0BAHWUA MOKA3anW, YTo AaHHAsA na-
TONOTMA NMPOABNAETCA TMMOIXOTEHHLIMU OYAroBbIMU U3MEHEHUAMM,

Puc. 1 ®U6pO3Hbl€ 0402U C 8o8s1e4eHUEeM 8 NAMOoo2u4ecKull npouecc
CcuHosuasbHoU 060/104KU ccubamens

Fig. 1 Sonography shows fibrous lesions with involvement of the
synovial sheath of the flexor
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Statistical analysis of the results was performed using the
IBM SPSS Statistics version 19.0 (IBM Corporation, Somers, NY,
USA). Descriptive statistics included the presentation of average
values and ranges from minimum to maximum, along with quali-
tative variables expressed as proportions.

RESULTS

Ultrasound examinations revealed foci of palmar fibromatosis
with varying localization: in 1% of cases, the lesions were confined
to the Ill and IV metacarpal bones. In another 1%, they were isolat-
ed at the level of the IV metacarpal bone, while 15% were at the
level of the Il to V metacarpal bones. In 40% of cases, the lesions
were found at the level of the IV and V metacarpal bones, and in
43% of cases, they were at the level of the V metacarpal bone.

In 90% of patients, the lesions exhibited decreased echoge-
nicity. The epicenters of these lesions were predominantly locat-
ed at the level of the metacarpophalangeal joints (MCP) in 85% of
cases. In 5% of cases, the lesions were located at the level of the
proximal interphalangeal joints (PIP), and in 10% of cases, there
was combined involvement of both the MCP and PIP. The fibrous
foci were found to have a superficial location in relation to the
flexor tendons in 93% of cases. In comparison, involvement of the
flexor synovial sheaths was noted in 7% (see Fig. 1).

According to elastography data, the strain index ratio com-
paring pathological and intact palmar aponeurosis averaged 4.86
at the initial examination before treatment (see Fig. 2).

An assessment of microcirculation in the palmar hypoder-
mal tissue showed a decrease in patients during the preopera-
tive period, compared with results from a study conducted one
year after percutaneous aponeurotomy of the cord with a needle
combined with lipofilling and treatment with the stromal vascular
fraction (SVF) cells.

The mean lesion length was 15.8 mm, with a range of 3.2 to
25.5 mm. The mean width measured 5.2 mm, ranging from 2.1 to
15.0 mm, and the mean depth was 1.9 mm, with a range of 0.9
to 5.7 mm.

In a comparative assessment of ultrasound results conduct-
ed one year post-surgery following percutaneous aponeurotomy
of the cord with a needle combined with lipofilling and treat-
ment with the SVF cells, a decrease in the strain ratio index was

Puc. 2 Snacmoepacpus. lokazamens Stain Ratio npu cpasHeHUU
namosoauyecku UsmeHEHHoU U UHMakmHoUl 30HbI 1A00HHO20 ano-
Hespo3a

Fig. 2 Ultrasound elastography. An elastographic pattern of

disorganization and heterogeneity is evident, in contrast to the more
homogeneous pattern of intact zones in the palmar aponeurosis
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NIOKaNM3YIOLLMMMUCA NPENUMYLLLECTBEHHO Ha yposHe MdC, noBepxHOCT-
Hee CyXOXWAuiA crnbatenei ¢ peaKkum BOBAEYEHWEM CMHOBUAbHOM
060/104KM CyX0XKMAMA 1 Bonee YacTbiM nopaskeHnem IV, V 1 nsonmpo-
BaHo V nyyeit. Hepeaku cnyyan nafoHHO-NanbLeBoi GopMbl NaToso-
TMW C BOB/IGYEHMEM B NPOLLECC MexdanaHroBbIX CYCTaBOB U JIOKaNU-
3aLMM NATOIOTMYECKOTO OYara HeMoCPeACTBEHHO Hag, HUMM.

OfHMM M3 OrpaHMYeHnit UccneaoBaHma Bblia HEBO3MOXKHOCTb
YCTAHOBKM AaTyMKa Npu BbIPAXKEHHOMN CrbaTeNbHOM KOHTPaKType y
naumenTos c llI-IV ctagueit 3abonesaHus.

OBCYXXAEHUE

NapoHHbIN PacupanbHbIl KOMMAEKC KUCTU PacnoNoXeH MHTPa-
[epManbHO 1 NpeacTaBaeH Ny4eBblM, JIOKTEBbIM U aA0HHBIM ano-
HeBpO3aMM, a TaKXe NafoHHO-NabLEBOV U NanbLeBoi pacuuamu
[3]. NazoHHbIN anoHeBpO3, ABASETCA Hanbosiee BaKHOW CTPYKTYpOW
KaK aHaTOMWMYECKU, TaK U OYHKUMOHaNbHO. Ero TpéxmepHas CTpyk-
TYypa COCTOMT U3 MPOAO/bHBIX, NOMEPEYHbIX U CaruTTa/bHbIX BOJO-
KOH. [pofobHble BONOKHA pacnpoCcTpaHAoTCA BeepoobpasHo M BO
bPOHTANbHOM NAIOCKOCTY OT CYXOXKUAUA A/IMHHOW NaflOHHOW MbILULbI
WAW, Npu eé oTCYTCTBUM, OT yaepKuBaTens crnbateneit K aucranbHom
NafIOHHOW cKNafke. MexXnasbLeBble MPOMEXYTKM Mo 0be CTOPOHbI
OT CYXOXUAWI crnbaTeneit pa3gensatoT caruTTaabHble BONOKHA. Mone-
peyHble BOJIOKHA YKPENAT NPOA0/bHbIE BOSIOKHA Ha ABYX YPOBHsX:
MPOKCMMaNbHO, Ha YPOBHE NMOBEPXHOCTHOW NafOHHOW Ayru, U Auc-
TaNbHO, Ha YPOBHE AMCTANIbHOMN NAAOHHOW CKNaaKkM [4].

B Hopme npu Y3M nagoHHbIN anoHeBPO3 BU3yann3MpyeTca Kak
TOHKasA NO0CKa TOALLMHON MeHee 1 Mmm (puc. 3). OHa Yalle rmnepaxo-
reHHa, Koraa yNbTPa3ByKOBOW 14 NeprneHANKYNAPEeH anoHeBpo3y, 1 B
HOPMaNbHOM COCTOSIHUM TaM He Hab/loLaeTca KPOBOTOKa (puc. 4, 5).

3HaKoMCTBO € 0COBEHHOCTAMM MHCTPYMEHTaNbHOM BKU3yanu3a-
LMK, XapaKTepHbIMK A NafoHHOTro GMBPOMaTo3a, MOryT NOMOYbL B
anddepeHUManbHON AMarHOCTUKe natonoruu. Hanpumep, runosxo-
reHHoe 0bpa3oBaHWe, MOBEPXHOCTHO PACMO/IONKEHHOe MO OTHOLUe-
HUIO K CyXOXMAno crnbaTtens nanbLes Ha YPOBHE rON0BKU NACTHOM
KOCTW, rae A/IMHa NOpPaXKeHWs 6osblue LUMPUHDI, XapaKTepHO Ans
NafiloHHoro ¢ubpomaTtosa U NOMOraeT UCKAUUTL Apyrue AnarHo3bl
[5]. 3HaHue Y3 npu3HaKoB NagoHHOTO GUBPOMATO3a TakkKe Heobxo-
OMMO, Korga Ana npefonepauyoHHOr0 MAaHWPOBaHWA MronbyaTomn
anoHEeBPOTOMUM WCMONb3YETCA YNbTPAa3BYKOBOE MUCCNeAoBaHMe, C
Lie/Iblo NPeAoTBPALLEHNA OCNOKHEHUI, CBA3AHHBIX C NOBPEXAEHUEM
CYXOXMNI 1 COCYANUCTO-HEPBHbIX CTPYKTYP.

B, xapakTepu3syeTtca AByMA naTtonoruyeckumu obpasosaHus-
MM: y3eKamn U GUBPO3HLIMM TAKaMM (puc. 6), KOTOpble 0COBEHHO
Xopowo HabnwogatoTca Ha NPodonbHblx cpesax Y3U [6]. B otanume

Puc. 3 HeusmeHéHHbIl 1000HHbIU anoHespo3

Fig. 3 Normal sonographic appearance of palmar aponeurosis

observed, dropping from 4.86 to 2.89. Additionally, there was an
increase in microcirculation, and a significant reduction — by 1.7
times — in the size of fibrous lesions in the aponeurosis was noted.

The study revealed that this DC typically presents as hy-
poechoic focal lesions, primarily localized at the level of the MTP
joint, situated superficial to the flexor tendons. Involvement of
the tendon synovial sheaths is rare; however, flexion contracture
frequently occurs, primarily affecting digits 4 and 5, with isolated
cases involving digit 5. Instances of the mixed form (palmar-fin-
ger) with interphalangeal joint contractures and lesions localized
directly above the joints are not uncommon.

One limitation of the study was the inability to place an
ultrasound probe in patients with severe flexion contracture at
stages Il and IV of the disease.

DiscusSION

The palmar fascia, or aponeurosis, is located within the der-
mis and is comprised of the radial, ulnar, and palmar aponeuro-
ses, along with the palmar digital and digital fasciae [3]. Among
these structures, the palmar aponeurosis is the most significant,
both anatomically and functionally. Its three-dimensional struc-
ture consists of longitudinal, transverse, and vertical fibers. The
longitudinal fibers of the palmar aponeurosis, a structure in the
palm, fan out from the palmaris longus tendon (or the flexor
retinaculum if the palmaris longus is absent) towards the distal
palmar crease, forming a triangular shape. The transverse fibers
are separated by interdigital spaces. These spaces are located
on either side of the flexor tendons as they extend towards the
fingers. The vertical fibers of the palmar aponeurosis, a fibrous
structure in the palm, do indeed provide support for the longitu-
dinal fibers at two specific points: proximally near the superficial
palmar arch and distally near the distal palmar crease [4].

In a routine ultrasound examination, the palmar aponeuro-
sis appears as a thin strip, less than 1 mm in thickness (see Fig. 3).
It is typically hyperechoic when the ultrasound beam is perpen-
dicular to the structure. In a healthy state, no decrease in micro-
circulation is detected in this area (see Figs. 4 and 5).

Understanding the imaging features associated with palmar
fibromatosis is essential for differentiating it from other condi-
tions. Typically, a hypoechoic lesion located just above the flex-
or tendon of the fingers, at the level of the metacarpal head, is
indicative of palmar fibromatosis. This lesion is characterized by
a length that exceeds its width, which aids in ruling out other di-
agnoses [5]. It is also crucial to be familiar with the ultrasound

Puc. 4 ViccnedosaHue Kpo8omoKa 8 30He HeUu3MeHEHH020 GNOHEBPO3a

Fig. 4 Ultrasound image showing microcirculation in the area of intact
aponeurosis. No decrease in microcirculation is detected in this area
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Puc. 5 ViccrnedosaHue MUKPOKPOBOMOKA 8 30He HEUSMEHEHHO20
anoHespo3a

Fig. 5 Ultrasound images showing microcirculation in the zone of
intact aponeurosis. No decrease in microcirculation is detected in this
area

OT NO3JHWX CTaAWN, paHHUe CTaguu (y310Bble) NPOTUBOMOKa3aHbl K
HeMeZieHHOMY BMeLLATe/bCTBY M3-3a 6o/iee BbICOKOTO pUCKa peLy-
amnBa (70% npotuns 18%) [7]. Takum 0bpa3om, AEMOHCTPALMA KNeToY-
HOCTM TaKOro y31a NpeacTaBaseT coboit BaxKHy0 UHPoOpMaLMio ans
BblbOpa Tepanuu.

Mpu Y3U «monogoi» y3enoK (rMcTonormyeckn — paHHAas npo-
nudepatmsHan dasa 32601eBaHNA) TMMNOIXOTEHHbIV MO CPABHEHUIO C
CYXOXWUIMEM U OTNMYAETCA OTCYTCTBUEM aHM30TpONUM (puc. 7). IToT
«MOJI0ZI0M» Y3€/I0K YaCTO MMEET 0BU/BHYIO BaCKyIAPU3aLLMIO MPU UC-
CNeAoBaHUK B LONMNEPOKOAMPOBAHHDBIX PeUMaXx. bonee «cTapblii»
Y3€/1 N0 CPAaBHEHUIO C KMONOABIMUY Y3/1aMU, MEHEE KKNETOUHBIN» 1
XapaKTepu3yeTcs NOBbILLEHHbIM COLEPKAHUEM KOLNareHa npu rucTo-
JIOTUMECKOM WUCCNEA0BaHUM, @ TAaKXKE BbIMAOUT U30- WU TUNEP3XO-
reHHbIM [8] N0 OTHOLIEHMIO K CyXOMKMAMIO (puc. 8).

HeckonbKo [06POKAYECTBEHHBIX U 3/I0KAYECTBEHHbIX MOpaKe-
HUI KUCTM MOTYT UMWUTMPOBATb NafOHHbIM GUBpoMaTos, BKIHOYASA
3NWUTENIMOUAHbBIE CAPKOMBI, TMFAHTOKIETOUHbIE OMYXO/M CYXOKMIbHO-
ro BNaraauLia, raHrImMo3Hble KUcTbl [9].

3AKNIOYEHUE

Takum 06pa3om, Y3 XapaKTEPUCTUKM NATONOMMYECKN U3MEHEH-
HOrO N1afOHHOrO anNoOHEeBPO3a NO3BONAIOT ONPEAEIUTL TAKTUKY Nleye-
HUA NaLMEHTa, MUHUMMU3NPOBATb PUCK ATPOFEHHBIX OC/I0XKHEHWI B
BUZAE MOBPEXAEHWA LENOCTHOCTU CYXONKW/UA, COCYAUCTO-HEPBHbIX

Puc. 6 ©ubpo3Hbili max 8 npoeKyuU 1a00HHO20 ANOHEBPO3a

Fig. 6 Ultrasound image showing a fibrous cord in the palmar
aponeurosis

signs of palmar fibromatosis for effective preoperative planning
of needle aponeurotomy, as this knowledge helps to avoid com-
plications that might arise from damaging tendons and neurovas-
cular structures.

Palmar fibromatosis is characterized by two types of lesions:
nodules and fibrous cords (Fig. 6), which are best visualized in
longitudinal ultrasound images [6]. In the early nodular stages,
immediate intervention is not recommended due to a significant-
ly higher risk of recurrence, 70% compared to 18% in later stages
[7]. Therefore, assessing the cellularity of these nodules is vital
for determining the appropriate treatment approach.

On ultrasound, a Dupuytren's nodule in its early prolifera-
tive phase appears hypoechoic (darker) compared to the sur-
rounding tendon tissue and lacks the typical anisotropy seen in
normal tendons. This hypoechoic appearance is due to the in-
creased cellularity and density of the nodule during this phase of
the disease. The absence of anisotropy is a key characteristic that
helps differentiate it from normal tendon tissue (Fig. 7). When
using Doppler-encoded ultrasound modes, these lesions typically
exhibit abundant vascular signals. Late-stage DC is characterized
by a decrease in cellularity and an increase in collagen content
upon histological examination. This is in contrast to an early pro-
liferative phase, which tends to be more cellular and often ap-
pears iso- or hyperechoic (similar or brighter) to the tendon on
ultrasound [8] as shown in Fig. 8.

Several benign and malignant lesions of the hand can re-
semble palmar fibromatosis, including epithelioid sarcomas, gi-
ant cell tumors of the tendon sheath, and ganglion cysts [9].

Puc. 7 «Monodol» y3zen

Fig. 7 Ultrasound image of an affected tendon in the early
proliferative stage of DC. The nodule appears hypoechoic to the tendon
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Puc. 8 «<Cmapeili» y3en

Fig. 8 Ultrasound image of an affected tendon in the later stage of DC.
The nodule appears hyperechoic to the tendon
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ny4kos, Brarogapa NpesonepaLyoHHOMY MIAHMPOBAHMIO, @ TaKKe
No3BONAIOT 06BLEKTUBM3MPOBATL PE3y/LTaTbl IeYeHUA B Nocaeonepa-
LIMOHHOM MEep1oae M NPOrHO3MPOBaTb PUCK BO3MOXKHOIO pPeLmamnBa
KOHTpPaKTypbl.

CONCLUSION

The ultrasound evaluation of the pathologically altered pal-
mar aponeurosis allows for the development of effective treat-
ment strategies for patients with this condition. This approach
helps minimize the risk of iatrogenic complications, such as dam-
age to tendons and neurovascular bundles, through careful pre-
operative planning. Additionally, the ultrasound findings allow
us to objectively assess treatment outcomes during the postop-
erative period and predict the likelihood of potential contracture
recurrences.
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