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Abstract

The aim of this study is to acquaint readers of the journal with the results of using an
unconventional operation of the treatment of symptomatic scaphoid nonunion.
Resection of the distal fragment in the treatment of symptomatic scaphoid nonunion was
performed in 6 patients, all patients were men from 19 to 43 years old (average age 34
years). The operation was performed on the right hand in 4 patients and on the left hand
in two patients. In 4 patients 4 to 7 years (average 5 years) had passed since the injury,
and in two patients the exact date of injury could not be determined. In 3 cases, the
scaphoid nonunion was traced at the level of the distal third and also in 3 cases at the
level of the middle third of the bone. Two persons received inadequate conservative
treatment immediately after the injury. The main complaint in all patients was severe
pain during active-passive extension of the hand and physical load, limitation of passive
extension of the hand, and impaired ability to work. Before surgery, all patients had
impaired active extension of the hand by an average of 30 degrees and flexion by an
average of 10 degrees compared to the contralateral extremity. The results of resection of
the distal scaphoid pole were evaluated on average after 3 years (from 12 months to 7
years) in 4 patients. In 3 operated patients the pain at active-passive movements in the
wrist joint, at rest and at physical load completely disappeared. One man had moderate
pain during passive extension of the hand during physical activity. All 4 men fully
recovered their ability to work within minimal time after surgery: 3 men were workers
of various specialties; one was a professional Internet game player. In all 4 patients the
active-passive extension of the hand increased on average by 15 degrees, the flexion on
average remained at the same level — deficit of 10 degrees. There were no clinical
manifestations of the wrist instability. All patients were satisfied with the results of
treatment. Removal of the distal fragment of the scaphoid in indicated cases is a simple
and effective alternative to more complex reconstructive surgery in the treatment of
scaphoid pseudoarthrosis. Resection of the distal fragment of the scaphoid does not
destabilize the wrist joint and does not lead to a sharp and critical progression of arthritic
changes. The indications for resection of the distal fragment of the scaphoid are
symptomatic painful scaphoid nonunion with the presence of arthrosis between the
styloid process of the radius and the distal fragment of the scaphoid (SNAC 1 and
subsequent stages), with impaired passive extension and radial deviation of the hand,
with pseudoarthrosis existing for more than 5 years, with unsuccessful bone grafting,
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with necrosis of the distal fragment of the scaphoid. A complete rupture of the
scapholunate ligament is a contraindication for resection of the distal fragment.

Keywords: scaphoid nonunion, distal pole, scaphoid resection.

1. Introduction

Fractures of the scaphoid bone of the wrist occur in
23-43 cases per 100,000 population annually, and
among all fractures of the carpal bones the scaphoid is
the most common: 60-80%. Even with adequate and
timely conservative treatment, in 10-15% of cases the
fractures do not heal [1]. Fractures that remain
undiagnosed for a long time, inadequately treated, or
are not treated at all significantly increase the above
percentages of unsuccessful outcomes. Scaphoid
nonunions cause a sharp impairment of hand function
and loss of working capacity.

The traditional method of surgical treatment of the
scaphoid nonunion is vascularized and
nonvascularized bone grafting with fixation of
fragments using Kirschner wires, screws, staples, and
plates [2,3]. The use of distraction devices and screw
synthesis without bone grafting has also been proposed
[3,4]. Despite the numerous methods of treating of the
scaphoid nonunion, success after bone autografting is
observed in 69% of cases [5].

In symptomatic longstanding scaphoid nonunion,
osteoarthritis may develop between the distal fragment

2. Materials and methods

Resection of the distal fragment in the treatment of
symptomatic scaphoid nonunion was performed in 6
patients at the Kharkov Regional Traumatology
Hospital (Kharkov, Ukraine) and at the Medical Center
of Western Georgia (Kutaisi, Georgia). All patients were
men aged 19 to 43 (average age 34). The operation was
performed on the right hand in 4 patients and on the left
hand in 2 patients. In 4 patients 4 to 7 years had passed
since the injury (average 5 years), and in 2 patients the
exact date of the injury could not be determined. In 3
cases, the line of the scaphoid nonunion was visible at
the level of the distal third, and in 3 cases at the level of
the middle third of the bone. Two people received
inadequate conservative treatment immediately after
the injury. The main complaint in all patients was
severe pain during active-passive extension of the wrist
and physical exertion, limitation of passive extension of
the wrist, and impaired working capacity. Before
surgery, all patients had impaired active extension of
the wrist by an average of 30 degrees and flexion by an
average of 10 degrees compared to the contralateral
extremity. All patients provided written informed
consent for the operation. The study was conducted in

of the scaphoid and the radius stage 1 of Scaphoid
Nonunion Advanced Collapse (SNAC) [6]. In the case
of SNAC of the first and subsequent stages, it is highly
questionable and illogical to focus efforts on healing the
scaphoid nonunion by performing bone grafting,
because the manifestations of arthrosis will not go away
and will only progress. In such cases, several options
are proposed to solve the problem: removal of the
styloid process of the radius, removal of the scaphoid in
combination with intercarpal arthrodesis, proximal row
carpectomy, denervation, total arthrodesis of the wrist
[7, 8].

However, the simplest, least traumatic, and most
effective solution in this clinical situation appears the
resection the distal fragment of the scaphoid [9].

We have not found any reports of such surgery and
analysis of its results in the available Russian-language
literature.

The aim of this study is to familiarize readers of the
journal with the results of using an unconventional
operation in the treatment of symptomatic scaphoid
nonunion.

accordance with the fundamental ethical principles of
the Declaration of Helsinki.

Surgical technique

The surgical procedure can be performed under
any type of anesthesia, preferably local. Access to the
scaphoid is achieved either through a dorsal skin
incision or through the palm [8, 10]. If it is not possible
to visually detect the gap between the fragments of the
scaphoid, it is advisable to identify this gap by
puncturing the bone surface with an injection needle,
followed by X-ray control. The distal fragment is
removed either as a single piece or in separate
fragments. If it is not possible to completely remove the
distal fragment through the dorsal approach due to the
intimate attachment of the ligamentous apparatus to
the scaphoid tubercle, then a combined dorsal-palmar
approach is quite possible [10]. The joint capsule must
be restored. There is no need to perform any
interposition procedure to replace the defect that has
formed. After the operation, a fixation splint is usually
applied for 1-2 weeks.

https://doi.org/10.52889/1684-9280-2025-76-6-jt0029



Trauma & Ortho Kaz, 2025, 76 (6)

One rather important technical feature should be
mentioned. Although biomechanical studies have
shown that resection of even 75% of the distal part of
the scaphoid does not lead to a loss of the ability to

3. Results

The results of distal scaphoid resection were
evaluated on average after 3 years (from 12 months to 7
years) in 4 patients. In 3 patients who underwent
surgery, pain during active-passive movements in the
wrist joint, at rest, and during physical activity
completely disappeared. One person experienced
moderate pain during passive extension of the wrist
during physical activity. All 4 men fully regained their
ability to work in the shortest possible time after the
operation: 3 were workers of various specialties, and
one was a professional online gamer. All four patients
experienced an average increase of 15 degrees in active-

A
Figure 3— Active extension of both hands A) prior to surgery; B) 7 years after surgery

adequately maintain joint congruency of the wrist joint
during movement and stress, it is still justified to
remove no more than half of the scaphoid [8,11].

passive extension of the wrist, while flexion remained
at the same level on average — a deficit of 10 degrees. No
clinical manifestations of the carpal instability were
detected. All patients were satisfied with the results of
treatment.

Figures 1-3 are the illustrations of the operative
treatment of the long-standing (more than 5 years from
initial trauma) painful scaphoid nonunion with a
significant bone defect  in patient aged 43 years.
Resection of the distal scaphoid fragment was
performed.
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The outcome of treatment was assessed 7 years
after surgery. The patient is completely satisfied with
the outcome of treatment, there is no pain during heavy

4. Discussion

Symptomatic scaphoid nonunion leads to a sharp
impairment of hand function and loss of working
capacity, especially in patients whose profession is
associated with heavy manual labor. Many scientific
works are devoted to the development of methods of
conservative and surgical treatment. However, the
outcomes of various treatment methods leave much to be
desired. The “gold standard” for the treatment of the
scaphoid nonunion is currently open surgery, bone

Indeed, even with the elimination of the nonunion
through bone grafting, it is useless to expect regression of
arthrosis symptoms. In such cases, depending on the
specific situation, various “salvage operations” are
performed to improve hand function: partial or total
carpal arthrodesis, proximal row carpectomy, joint
denervation, resection of the styloid process of the radius.

Another unusual way to solve the problem may be a
simple, minimally invasive, effective operation: resection
of the distal fragment of the scaphoid. In this case, the
contact between the arthrosis-altered joint surfaces of the
radius and scaphoid bones is “eliminated.” This
alternative approach to the treatment of symptomatic
scaphoid nonunion was proposed in 1951 by Downing
FH, although along with the removal of the distal
fragment of the scaphoid, the styloid process of the radius
was also resected [14].

Unfortunately, this treatment method has not
become widely used. In 1998, Ruch DS and co-authors
successfully repeated the above-described operation in
three patients with scaphoid nonunion and avascular
necrosis of the proximal fragment, using an arthroscopic
method [15]. The operation experienced a “rebirth” in
1999, when Malerich M. and co-authors shared the results
of treatment in 19 patients with scaphoid nonunion who
underwent resection of the distal fragment of the
scaphoid between 1987 and 1996 [9].

The indications for resection of the distal fragment
of the scaphoid are symptomatic painful scaphoid
nonunions with the presence of arthrosis between the
styloid process of the radius and the distal fragment of
the scaphoid (SNAC stage 1), with impaired passive
extension and radial deviation of the hand [9]. This
operation is also indicated for nonunions that have
existed for more than 5 years, unsuccessful bone grafting
of a nonunion, necrosis of the distal fragment of the
scaphoid, etc. [7,16,17]. A complete rupture of the

physical job, working capacity has been fully restored,
and active flexion and extension of the hand is no
different from that of a healthy extremity.

autoplasty with a nonvascularized autograft, and
internal fixation with various devices [12].

However, this treatment strategy is contraindicated
in patients with clinical and radiographic signs of
arthrosis between the articular surfaces of the radius and
the distal fragment of the scaphoid, resulting from
incongruity, i.e., the first and, even more so, subsequent
stages of SNAC [13].

scapholunate ligament is a contraindication for resection
of the distal fragment [16].

The long-term results of treatment were most
comprehensively evaluated by Malerich M. et al. [9]. On
average, 15 years (from 10 to 25 years) after resection of
the distal fragment of the scaphoid, positive results were
obtained in 17 out of 19 cases in terms of the
disappearance or reduction of pain during exercise, a
significant increase in flexion-extension, radial deviation
of the hand, and a significant increase in hand strength.
One patient with an unsatisfactory result prior to removal
of the distal fragment of the scaphoid already had
subluxation with arthrosis in the midcarpal joint, and the
second patient had avascular necrosis of the proximal
fragment of the scaphoid and signs of rupture of the
scapholunate ligament before the operation. The authors
also noted that all patients had signs of dorsal
intercalated segment instability before surgery, and 8 of
19 patients had degenerative changes in the radioulnar,
lunate-capitate, and proximal scaphoid-capitate joints
[10]. On average, 15 years after surgery, these patients
had a slight increase in the radioulnar angle (from 29 to
33 degrees on average), 12 out of 18 patients had
midcarpal arthrosis on X-rays, and 4 of them did not have
this arthrosis before the operation (20 years ago). It
should be noted that the developed midcarpal arthrosis
was asymptomatic, which is confirmed by data from
other authors [16, 18].

None of the patients developed osteoarthritis in the
proximal radioscaphoid and radiolunate joints in the
long term [9].

These data refute the notion that resection of the
distal fragment of the scaphoid seriously destabilizes the
wrist joint and leads to a sharp and critical progression of
arthritic changes.

Thus, it has been confirmed that removal of the
distal fragment of the scaphoid leads to an increase in the
range of motion in the wrist joint, an increase in the
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strength characteristics of the hand, a reduction or
disappearance of pain, and early restoration of working
capacity. Most importantly, this method is the least
complex and invasive compared to other methods used
in similar situations: arthrodesis, proximal row
carpectomy, etc., which, by the way, can be associated
with various complications, such as nonunion and
infection when attempting to perform four-corner
arthrodesis, stiffness worse than after resection of the
distal fragment of the scaphoid, and poor functional
results.

If the above-mentioned complex operations failure,
the only option may be total arthrodesis of the wrist joint,
while if the result is negative after resection of the distal
fragment, the same four-corner arthrodesis or proximal
row carpectomy can be performed, ie. to preserve
painless movements in the wrist joint [19].

5. Conclusions

Removal of the distal fragment of the scaphoid in
indicated cases is a simple and effective alternative to
more complex reconstructive surgery in the treatment of
scaphoid pseudoarthrosis. Resection of the distal
fragment of the scaphoid does not destabilize the wrist
joint and does not lead to a sharp and critical progression
of arthritic changes.

The indications for resection of the distal fragment
of the scaphoid are symptomatic painful scaphoid
nonunion with the presence of arthrosis between the
styloid process of the radius and the distal fragment of
the scaphoid (SNAC 1 and subsequent stages), with
impaired passive extension and radial deviation of the
hand, with pseudoartthrosis existing for more than 5
years, with unsuccessful bone grafting, with necrosis of
the distal fragment of the scaphoid.
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Oapasrrsl — 19-43 >xac apaasIFbIHAAF (OpTamia 34 >xac) ep agamaap 6oaasl. Ota 4 HayKacTa OH, 2 HayKacTa coal Koa4a
opbiHAaAABL. TepT HayKacTa >KapakaTTaH KelliH 4—7 >Kbla (OpTallla 5 >Kbl1) ©TKeH, aa eKi HayKacTa >KapaKaTTbIH HaKTbl
yaKBITBI aHbIKTaAMaAbl. 3 >Kardaiija KallbIKTopi3Aec CyIeKTiH >KaaraH OyBIHBIHBIH CBHI3BIFBI AVICTaAbABI YIITeH OipiHiH
AeHTelliHAe, cOHAA-aK 3 >Karjaiiga — CYJeKTiH opTalla yiuTeH OipiHiH geHreitinge 6arikaaarsl. Exi agaM >xapakarraH
KeliiH OipAeH >KeTKiAiKci3 KoHcepBaTUBTi eM aaraH. bapAbIK HayKacTapAbIH HETi3Ti ITaFbIMBI KOAABIH OeAceHAi-T1accuBTi
JKa3bIAyBl JKoHe JAeHe OelceHAiliri Ke3iHAe aliKBIH aybIPCHIHY, KOAABIH IIaCCUBTI >Ka3BIAYBIH IIIeKTey, eHOeK eTy
KabizeTiHiH ToMeHaeyi 60a4b1. OTara AeitiH OapABIK HayKacTa KOAABIH OelceHAl JKasblAysl KOHTpalaTepaAAbl KOAMeEH
caapIcTEIpFaHAa opraria 30°, aa 6yriayi mamamen 10°-ka TemeH 60a4b1. KariblkTopiszai cyliekTiH Aucraapai Gearrerin
pesexnuslay HOTIDKeAepi opTa ecelnieH 3 >KblAjaH KeitiH (12 arigaH 7 >Kacka JeiiiH) 4 Haykacta OarasaHasl. OTa
’KacaaraH 3 agaMHBIH 0iaek OybIHBIHAAFbl OeAcCeHAi-ITacCUBTI KO3FaAbICTap Ke3iHAe, TBIHBIITHIKTA >KoHe JeHe
Oe/ceHaiairi Ke3iHAe ayBIPCLIHY TOABIK XKOMBIAABL Bip agamaa AeHe GeaceHaiairi ke3iHAe Giae3iKTi maccuBTI TypAe cO3y
Ke3iHAe opTallla aybIpCBIHYABI OaiiKaaawl. bapablk 4 ep agaM oTagaH KelliH KbICKa Mep3iMge eHOeKKe TOABIK
KabiAeTTiAiriH KaAIlbIHa KeATipAi: oAapAbIH VIeyi — TypaAi MaMaHABIKTaFbl >KYMBICIIBLAAp, Oipeyi - MHTepHeT-
OMBIHAAPABIH KociOM OMBIHIIBICH 004451 bapablk 4 HayKacTeIH 0iae3iKTiH OeaceHAi-TacCUBTI XKa3bLAYbI OpTa ecerIeH
15 rpagycka apTThl, Oyridyi oprallla ecerreH coa AeHTelige Kaaabvl — 10 rpagyc TammblablK. biaesik OybBIHBIHBIH
TYPaKChI3ABIFBIHBIH KAMHUKAABIK OeArilepi aHbIKTaAFaH XOK. bapAbIk HayKacTap eMaey HOTU KeAepiHe KaHaFaTTaHABI.
KaitpikTopizai cyiteriHiH Aucraabapl OeAlleriH aAblll TacTay KepceTiAreH >Kafdalidapaa >KaafaH OYbIHABI eMaeyre
apHaAFaH KypAeAi peKOHCTPYKTMBTI OTadapra TmimMAi opi KapamaiibiM Oaaama Ooapm Tabnlaagwl. Karnibikropizai
CYIeKTiH AuCTaabAbl OOAIIeriH pe3eKnuslay Oiae3ik OYBIHBIHBIH TYPaKTBLABIFBIH TOMEHAeTIIeN i >KoHe apTPO3AbIK
esrepicrepAiH KypT yAeyine akeamerigi. KarbIkTopisai cyitekTiy Amcraabapl GoallleTiH peseKiysayFra KopceTKinTep
— KalBIKTOPi3Ai CyeKTiH CMMIITOMAaTUKAABIK aybIPChIHYMEH XY PeTiH JKaAFaH OybIHAAphl, COHAAM-aK IIbIHTaK Topi3Ai
CYJIeKTiH eciHAici MeH KallbIKTapi3al cyileKTiH AncTaababl pparMeHTi apachiHAAFbl apTpo3abiy 00aysl (SNAC 1 xoHe
KeliHTi caThlaaphbl), OiAe3iKTiH MacCHBTi XKa3blAYbl MeH paAMaiAbl AeBMalVsCHIHBIH OY3BIAYHI, 5 KblAAaH acTaM yaKbIT
Oolipl caKTaAfaH >KaAfaH OybIHAAp, C9TCi3 CyifeKk ILAacTMKachIHAH KeWiHTi >Kafjaiidap, KaubIKTopizai cyliekTin
AVCTaAbAbI OOAIIeriHiH HeKpo3bl. AMcTaabAbl O0AIIEKT pe3eKIjusaay YIIiH KapCchl KOPCeTKIlll KalbIKTapi3Ai—KapThiai
Topi3ai GaliaaMBIHBIH TOABIK JKBIPTBIAYBI OOABII TabbLAaAbI.

Tyitin ce3aep: KailbIKTopi3al cylieriHiH >KaaraH OYBIHBI, AMCTaAbAbl OeAIleK, KalbIKTapizai cCylieKTiH
Pe3eKINACHL.

HETpaAI/IHI/IOHHbIﬁ CITOCO0 AeYeHMsI A0KHBIX CyCTaBOB AaAI)EBI/IAHOﬁ KOCTH 3aIIsICTbsI

Tormuasa VLB. 1, T'oa060poasko C.A. 2 Pesyuenko M.B. 3

1 3aBeAyIOIINIT OTA€ACHVEM XA T TIepeA0MOB Ta3a, MeauiuHckui neHTp 3anagHoi I'pysun, Kyrancnu, I'pysnst; Actimpar,
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3 Kannnueckuii opauHaTop Kadeapsl TpaBMaTOAOIUM ¥ OpTonieAun, beaopycckuit rocy4apcTBeHHBIN MeAULIMHCKII

yHusepcureT, Munck, beaapycn

Pe3ome

Ilearto aaHHOM pabOTHI ABAsETCA O3HaKOMAeHMe dYuraredeil ¢ pe3yabTaTaMM  MCIIOAb30BaHM
HeTPaAULIMOHHOTO OIlepaTUBHOIO BMeIllaTeAbCTBa IIPY A€4eHNM CUMIITOMAaTUIeCKIX AOXKHBIX CYCTaBOB AabeBUAHON
KOCTM 3aILICThs. Y aleHue AJMCTaAbHOTO OT/A0MKa IIpU Ae4eHU) CUMIITOMAaTIYeCKOTO A0KHOTO CyCTaBa AaAbeBUAHOM
KOCTH BBIITOAHEHO y 6 TallMieHTOB, BCe MaIlMeHTHl ObLAM My>K4nHamu oT 19 40 43 zet (B cpeaneM 34 roga). Ha mpasoit
KIJCTU OIlepaliyis BhIIIOAHeHa y 4 TalleHTOB U Ha Ae€BOM — Y ABYX. ¥ 4-X allMeHTOB C MOMEHTa TpaBMBbI IIPOIIA0 OT 4-X
207 2eT (B cpeaHeM 5 1€T), y ABOMX TOYHOM AaTHI TPaBMBI BBISICHUTD He Y4a40Ch. B 3-X caydasix AMHMS A0KHOTO CyCTaBa
AaAbeBUAHOI KOCTU IIPOCAeX1Balach Ha YPOBHe AVMCTaAbHOM TPETU U TakKKe B 3-X CAy4asX — Ha YpOBHe CpelHell TpeTH
KOCTH. /lBa 4ea0BeKa HeloCcpeACTBEHHO I10C1e TpaBMBI IT0Ay4daAy HealeKBaTHOe KOHcepBaTUBHOe AedeHre. OCHOBHOM
>Kaa00011 y BceX MallMieHTOB sBAsSAach BhIpa>keHHas 00Ab IIpU aKTUBHO-IIaCCHBHOM pasrnOaHmMM KUCTU U PU3MIECKON
Harpy3Ke, OTpaHMYeHNe ITaCCMBHOTO pas3rmbaHMs KUCTY, HapyIleHMe TpyAocrocoOHocTu. Jo omepaumm y Bcex
IAIMeHTOB OBlAO HApYIIeHO aKTMBHOe pasrubaHme Kuctu B cpeiHem Ha 30° m crubanme B cpeguem Ha 10° mo
CpaBHEHMIO C KOHTpaJaTepaAbHON KOHEYHOCTBIO. Pe3yabTaThl pe3eKIinyu AMCTaAbHOTO OTAOMKa AaAbeBUAHON KOCTU
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OLleHeHBI B cpedHeM depesd 3 roga (or 12 mecsanes 4o 7 aeT) y 4 naumueHToB. ¥ 3-X HpOOIIepUpPOBaHHBIX ITI0AHOCTBIO
ncye3au 60AU IpU aKTUBHO-TIACCUBHBIX ABVIKEHMAX B Ay4e3arlsICTHOM CyCTaBe, B IIOKOe U Ipy (PU3NJIecKoil Harpy3Ke.
Y ogHoro uveaoseka HabA104aAVICh yMepeHHbIe 0OAM MpPM ITacCMBHOM pas3ImOaHMM KUCTU BO BpeMsA (PU3MIECKO
Harpy3ku. Bce 4 My>KUMHBI ITIOAHOCTBIO BOCCTAaHOBUAM CBOIO TPYAOCIHOCOOHOCTh B MMHMMAaAbHble CPOKU IIOCAe
omepauuy: 3 4el0BeKa SIBASANCH pabOYMMM Pa3sAMYHBIX CIIeLMaAbHOCTEN, OAVH - IpO¢deCcCHOHAABHBIM UTPOKOM B
VMHTepPHeT-UTPHI.

Y Bcex 4 maneHTOB B CpeaHeM Ha 15 TrpaAycoB yBeANInA0Ch aKTUBHO-TIaCCUBHOE pasrudaHIe KICTH, CriubaHye
B CpeAHeM 0CTaa0Ch Ha TOM >Ke ypoBHe — gedunuT 10 rpagycos. KanHngeckux nposisaeHnii HectaOuABHOCTY KMCTEBOTO
cycTaBa BBLIABAEHO He Obla10. Bee mamumeHTsI ObLAM yAOBAETBOPEHBI pe3yAbTaTaMI AedeHUs. YJAaleHue AMCTaAbHOTO
OTAOMKa AaAbeBUAHON KOCTHU 3aILICTbsA B ITOKa3aHHBIX CAydasX SABASETCA IPOCTON U DPQPEeKTUBHON aAbTepPHATUBON
0o4ee CAOXKHBIM PEKOHCTPYKTMBHBIM OIlepaniusAM IIpM A€YeHUU AOXKHOTO CyCTaBa AaAbeBUAHON KOCTU 3aIlsCTbs.
Pezexius 41CTaAbHOTO OTAOMKA AaAbeBUAHON KOCTY He A4eCTabuAM3UpyeT KIUCTeBON CycTaB U He BeeT K Pe3KOMY U
KPUTUIECKOMY IIPOIpeccpOBaHMIO apTPO3HEIX M3MeHeHu. IlokazaHmaMM K BBIIIOAHEHMIO Pe3eKI[UM AMCTaAbHOTO
OTAOMKa AaAbeBUAHON KOCTM SBASIOTCA CHMITOMAaTI4Yeckne OO/Je3HeHHBble AO0KHbIe CYCTaBbl AaAbeBUAHON KOCTH C
HaAM4dMeM apTpo3a MeKAy INAOBUAHBIM OTPOCTKOM Ay4eBOli KOCTU U AMCTaAbHBIM OTAOMKOM AaAbesuaHoit (SNAC
1 1 mocaeayomux cragmii), ¢ HapyIleHeM I1acCMBHOTO pa3rnOaHusA U pPaauaAbHONM AeBUaluy KUCTH, IIPU AOYKHBIX
CycTaBax, CyIIecTBYIOIIMX OoAbIlle 5 AeT, IIpM HeyJauHOM KOCTHOI IlAacTuKe, IIpY HEKpO3e AMCTaAbHOTO OTJAOMKa
AaapeBugHoi Koctu. IlpoTmBomoxasaHmeM A4s pe3eKIIUM AMCTaAbHOTO OTJAOMKa SBASETCA IIOAHBIN pa3phHIB
AaAbeBUAHO-TIOAY AyHHOI CBSA3KU.

KaioueBble caoBa: AOXHBI CyCTaB AaAbeBUAHOM KOCTM 3allfICThs, AUCTAAbHBII OTAOMOK, PpPe3eKIus
AaAbeBUAHOM KOCTI.
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