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17,3% cnyyaeB, cpoyHas XOJICIMCTIKTOMHMS BbINONIHEHA B 36,4%. B ocTanbHbIX
46,3% BBINOJIHSIIACH OTCPOYEHHAS XOJIECIIUCTIKTOMHS.

OIHOBPEMEHHO C MPOBEJICHHBIM CPAaBHEHHUEM KIIMHMYECKHUX MOKa3aTesiei y OOJbHbIX,
ONIEPUPOBAHHBIX 10 MOBOAY OCTPOr0 XOJICLUCTUTA 3HIOBUANOXUPYPTrAUYECKUM CIIO-
co0OM M OTKPBITHIM METOJIOM, BaXKHBIM aCIEKTOM SIBJISIETCSI OLIEHKA YKOHOMUYECKHUX
nokasaresiell y 3Tux OoJIbHbBIX. Tak, mpsMble 3aTpaThl MPU JICYCHUH OOJBHBIX OCTPHIM
XOJICLIUCTUTOM B KIIMHUKE oOlel xupypruu cocrabmiu 8366,71+210 (py06.), Torna
KaK B ropojickoi OonbHuIe coctapuin 10704,32+244,66 (py06.). KocBeHHbIE 3aTpaThl
B KIIMHUKE cocTaBuiu 766,34+22,35 (py0.), a B ropoackoit 6ompHUIE 799,00+24,55
(py0.)

[Ipu aHanv3ze MUHUMaIM3alUM 3aTpaT, OOIIKe 3aTpaThl HA JIeueHUE OOJIBHBIX C OCT-
PBIM XOJEUCTUTOM | Tpymnmbl, ONepUPOBAHHBIX SHIOBUIUOXUPYPTUUYECKUM CIIOCO-
6om, coctaBunu 8334,35+231,00 (py0.), a obmue 3aTpaThl Ha JedeHne O00abHbIX ]
TPYIIIbI, ONEPUPOBAHHBIX «OTKPBITHIMY» CIIOCOOOM B TOPOJICKOM OOJIbHHUIIE, COCTABU-
an 10402,35+274,34 (py0.), uto Ha 2068 pyOuieii 6ombie, yeM B | rpynme. Ota pas-
HUIIa OblIa cTaTucTUYecku nocrtoBepHa (P<0,05) m o0ycioBiieHa, IPEXkIe BCETro, CO-
KpallleHHUEeM KOJINYeCTBa KOMKO-JIHEW B JBa pa3a y nauueHtoB | rpynmel. CpenHuit
CpOK TpeObIBaHUsA OONBHBIX, OMEPUPOBAHHBIX JIAMIAPOCKOMHYECKUM CIIOCOOOM B
KJIIMHUKE cocTaBui 6+1,5 Koiko-maHEl, Torga Kak CpeJHHN CPOK JICUCHHS OOJIbHBIX
«OTKpbITBIM» criocoboM (Il rpynma), cocraBui 12+1,5 koitko-aueit (P<0,05). YBenu-
YeHUe Yuciia KOMKo-AHel y manueHToB || rpynmel moBiekiio 3a coOOl MOBBIIEHHUE
pacxo/ioB Ha KCCJIEIOBaHUE JTA0OPATOPHBIX M MHCTPYMEHTAIbHBIX IOKa3aTeseH, a
Tak)Ke MOBBIIICHUE 3aTpaT Ha NpeOdbIiBaHKe 00JILHOTO B cTalmoHape B 1,7 pasa.

Ha pa3Hoctu 3KOHOMHUYECKHUX 3aTpaT B CPABHUBAEMBIX TPYIINAaX OTPA3UIUCH U TaKUe
(dbakTOphl, KaK COKpaIlleHHe CPOKOB HAXOXJCHUSA B pEaHUMAIIMOHHOW MajaTe Maiiu-
eHTOoB | Tpynmbl, CHIDKEHHE MOTPEOHOCTH UX B MHGY3UOHHOM Tepanuu, yMEHbIIICHNE
UCIOJIb3yEMbIX aHAJIBI€TUKOB M aHTUOMOTHKOB.

Takum o6pazom, s3xkoHOMHUYECKas: A(H(PEKTUBHOCTH OT UCIOJIb30BAHUSI COBPEMEHHBIX
MEIUIUHCKUX TEXHOJOTUI MpH JICYEHUU XOJEUUCTUTa 00Jiee 3HAYUMO NPU  COoYeTa-
HUU COBPEMEHHBIX AuarHoctuueckux meronoB (Y3U, ®T'AC, OPXIII', KT) ¢ mano-
WHBA3MBHBIMU CIIOCO0AMU XHPYPTrAUYECKOTO BMEIIATEILCTBA.
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NMMYHOJIOI'MYECKHUE IMTOKA3ATEJIMN )KEJIYHA Y BOJIBHBIX
XOJIEJIMTUA30OM HA PA3HBIX CTAAUAX PAZBBUTUA
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JI7is OIEHKHM MECTHOTO TYMOPAJIbHOTO MMMYHHTETa y 00CIEeIOBAaHHBIX TPyMI OO0Jb-
HBIX OMNpENEsUIM KOHIEHTpauuio uMmyHorinoOynuHoB Ig A, Ig M, Ig G B xenun
IPOBOJMIOCH METOJIOM pajuaibHOW UMMYyHOAU(Py3un B rene no Manuunu. Meroa
OCHOBAH Ha U3MEPEHUHU JIUAMETPa KOJbla MPEUUIIUTALNN, 00pa3yIOIIerocs Mpu BHe-

CCHHNU HCCHCHYCMOfI JKCJIYU B JIYHKH, BBIPC3aHHBIC B CJIOC arapa, B KOTOPOM IIpCaBa-
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PUTENBHO JUCIIEPrUPOBAHHA MOHOCHENHPUUEecKass aHTHUChIBOpoTKa. MccienoBanue
IPOBOJMIIOCH B Havale B abopaTtopun ummyHosoruu CII6I'MY, a 3arem B n1abopa-
topur HMU remarosiorun u nepenmBaHusi KPOBU.

B Ttabnune mpencraBieHbl pe3yabTaThl U3yUYEHHS KOHIICHTPAMA WMMYHOTJIOOYITH-
HOB A,M,G, B my3bIpHO#1 3xem4n y 60JbHBIX rpytiibl pucka no JKKb u kanbkyné3asim
XOJIEUUCTUTOM.

KoHuleHTpaunu MMMYHOIJ100YJHHOB A,M.G, B y3bIpHO¥i keJauu nopunu «By»

KOHIICHTPAIIUH UMMYHOTJIO0YJIMHOB, T/J1.
['pyrimibr G0TBHBIX
Ig A IgM IgG

Konrpons (n=8) 0,02540,002 0,06140,012 0,064+0,008
I'pynna pucka no )KKb

(n=36) 0,036+0,003* 0,081+0,009 0,073+0,009
XPpOHUYECKUN KAJIbKY-

JIE3HBIA XOJICIIUCTUT 0,039+0,004* 0,124+0,02** 0,095+0,012
(n=12)

[Ipumeuanus:

*-CTaTHCTUYECKH IOCTOBEPHO IO cpaBHEHHIO ¢ KoHTpoJieM (P<0,05)

** - CTaTUCTUYECKU JOCTOBEPHO MO cpaBHEHUIO ¢ KoHTposieM (P<0,001)

N3 panubix Tabnuibl BUAHO, YTO B HOpMe KoHUeHTpauus |g A cocraBisiia
0,025+0,002 1/51. Y GOJIBHBIX TPYIII PUCKA MO XOJEIUTHAZY U OOJIBHBIX XPOHUYECKUM
KQJIBKYJIE3HBIM XOJICIIUCTUTOM YCTAaHOBJIEHO CTaTHUCTHYecKH jaoctoBepHoe (P<0,05)
MOBBIIIIEHUE MTOKa3aTeNie o cpaBHeHUIO ¢ KoHTpojeM. Konnentpanus |g M B my-
3pIpHOM xemur B HopMe0,061+0,012 /7. YV O0NbHBIX, OTHECEHHBIX K TPYIIE PUCKA
no JXKKb oTrMeuanoch moBbIlIeHUE cpeiHeTo 3HadeHus nokaszarens a0 0,081+0,009
r/n. Ho pa3nuuust ObuUIM CTaTUCTUYECKH HE JIOCTOBEPHBIMU. Y TAIMEHTOB CTpPaJiaro-
IIMX XPOHUYECKUM KaTbKYJIE3HBIM XOJEUUCTUTOM KoHIeHTpanus |g M cocraBuiia
0,124+0,02 u goctoBepHo oTin4anack 0T KoHTpois ( p<0,001). [Ipu uccnegoBanuu
koH1eHTparu |g G B my3bIpHO# JKEITYN YCTAHOBIIEHO, YTO Y MPAKTHYECKH 37J0OPOBBIX
(KOHTpOJIBHAS TPYIITIA) CpeHEee 3HAUeHHE TTokasarens coctaBuio 0,064+0,008 r/m. Y
6osbHbIX Tpymnbl pucka 1o XKKb 1 y G0NbHBIX ¢ XpOHUYECKUM KaJIbKYJIE3HBIM XO-
JCTIMCTUTOM OTMEYaslach TEHACHIMSA K TMOBBINICHUIO KoHIeHTpammu 1§ G. B psaae
ciydaeB HaubOoJsiee MHMOPMATUBHBIM IPU HU3YUYEHUU I[OKa3aTesied TyMOpalbHOTO
UMMYHUTETA SBJISIETCS OLICHKAa COOTHOIIEHUSI KJIACCOB UMMYHOTI00yuHOB A, M, G.
B namux HaOMOACHUAX B MMy3bIPHOMN JKETYM B KOHTPOJILHOM TPYIINE COOTHOIIEHUE 1(
A, 1g M, Ig G cocrasuio 1:2,3:2,4

VY GonbHbIX rpymnmbl pucka mo XKKb -1 : 2,3 : 1,98, a y naniueHToB ¢ XpOHUYECKUM
KJIbKYJIE3HBIM XOJEHUCTUTOM 3TO COOTHOIIEHHE cocTaBmwio 1 : 3,2 : 2,1. 310 cBue-
TEIHCTBOBAJIO 00 OTBETHOM pEaKIMd UMMYHHOM CHCTEMbl Ha BOCHAJICHHE, YTO MPO-
SIBJISIOCH B MOBBILICHUH TPoaAyKIuuU [g M mpu XpOHHUYECKOM KalbKyJIE3HOM XOJELH-
CTHUTE.

AHanu3upys MOJydeHHBIC TaHHBIE HEOOXOAMMO OTMETHUTD, YTO TTOBBINICHUE KOHIICH-
tpauuu I1g A, Ig M, Ig G B my3bIpHO# xeq4n OONBHBIX yKa3bIBACT HA BOCIAICHUE
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JKCIIYHOTO ITY3bIpA, KaK (baKTopa I[GCTa6I/IJ'II/I3aLII/II/I KOJNIOMAHOI'O COCTOSHHUA KCIITUHU.
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INTEROSSEOUS MEMBRANE (IOM) EXTREME TAUTNESS IN FOREARM
NEUTRAL POSITION, EVIDENT FROM IN VITRO ANATOMICAL
OBSERVATIONS, STRONGLY SUGGESTS UNWISHED EFFECTS ON FINGERS
AND THUMB LONG MUSCLES, DURING REPETITIVE TASKS IN VIVO
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Introduction, identifying the problem Shifting the conventional, horizontal com-
puter mouse over e.g. a mouse-mat includes crossed positions of the radius over the
ulna in the forearm, which is also known as pronation. In modern man using the PC-
mouse, prolonged pronation easily leads to undue tension in muscles and joints (1),
thus eliciting certain forms of the much-dreaded repetitive strain injuries (RSI) (2).
Traditional mice force the base of the palm to be horizontal to the work surface,
which increases wrist and forearm pronation and elevates intracarpal tunnel pressure
and the risk for injury (3).

With regard to the design of PC-mouse positions, various adjustments have been pro-
posed to prevent injuries by using vertical or joystick-mice (4). Thanks to the neces-
sary “handshake” or neutral position of the forearm, vertical mice in particular are as-
sumed to leave thumb and fingers relatively free (5, 6) so as to prevent strain in fore-
arm muscles and joints. Such solutions seem the more beneficial since they are con-
sidered as a possibility to use more frequently the long muscles of fingers (especially
index) and thumb, whose origins are all situated in the forearm, thus preventing un-
wished overuse-effects of the smaller muscular units, that are well-documented (7, 8).
Anatomical in vitro studies however suggest negative effects of “neutral” forearm po-
sitions (9, 10).

The convincing anatomical observations used to support this hypothesis are shortly
repeated below.

Full supination of the forearm Forearm interosseous membrane, bridging the dis-
tances between the interosseous borders of ulna and radius, is undulated and rather
lax. Most thumb and fingers long muscles originate here (Fig. 1)

Forearm transverse @: diagrams of the interosseous membrane (IOM) (after Csillag
1999, adapted)

Neutral position of the forearm The ulna remaining unchanged in the frontal plane,
the radius now lies in a sagittal plane, i.e. orthogonally perpendicular to the frontal
plane. The radius’ interosseous border forms a convex arch with respect to the ulna’s
interosseous border that still lies in frontal plane. As a consequence of the increased
distances between them, the interosseous membrane appears to be taut (Figure 2).
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