MpuHaanexXHoCTV ANa CTePXKHEN AN NHTpaMeayNNSPHON0 OCTEOCMHTE3a A/IMHHBIX 1 TPYBUaTbIX KOCTEN ; BUHT KpaHManbHbIA C r’MApPOKCManaTUTHbIM
nokpeitvem ENDOVIS B.A.
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CTepyXXHM AN MHTpameynnspHOro 0CTeO0CMHTE3a A/IMHHBIX U TPYBUaTbIX KOCTeN ¢ npuHaanexHoctamu: CtepxkeHs DINAMIC T Humerus.
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MprHaaNeXHOCTU AN CTEPXKHEN ANS MHTpaMeayNNSPHOIN0 OCTEOCMHTE3a A/IMHHBIX M TPy6UaTbIX KocTei : BUHT amadmsapHbii ENDOVIS B.A.
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MprHaaNeXHOCTU ANA CTEPXHEN AN MHTpaMeayNNSPHOIr0 OCTEOCUHTE3a AMMHHBIX U Tpy6uaTbiX KocTel: 3arnywku DINAMIC T Humerus.
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MprHaaNeXHOCTU AN CTEPXXHEN ANA MHTpaMeayNNAPHOr0 OCTEOCUHTE3a AMMHHBIX U TPYy6UaTbIX KOCTen: BUHT KopTuKabHbIi DINAMIC T
Humerus.
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CTepyXHU AN UHTPaMeayNISPHOr0 OCTEOCUHTE3a A/IMHHBIX M TPYOUaTbIX KOCTEN ¢ npuHaanexxHocTamu: CtepxxeHb BLUAMIC T Femur.
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CTepXHH I HHTPaMENYIVIAPHONO OCTCOCHHTE3a JUTHHHBIX H TPYGUaTHX Koctell ¢ mpunagnexuocTaMi: 3arnymxu DINAMIC T Femur.
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TnbmanbHble CTEPXKHN Citieffe Stryker

KOMMepYecKoe HasBaHue DINAMICT T2
NPOKCMMasibHble OTBEPCTUSA 3 3
CKOC 2
KO/-BO AMCTa/IbHbIX OTBEPCTUIA 2 3
nepeaHve oTBepCTNA 1
NPOKCUMa/IbHaA KpuBU3HA 08.19HB 10
OucTanbHaa KpuBU3Ha 3 4
ONvHa 260-395 240-420
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Treatment of peritrochanteric fractures with
the Endovis BA cephalomedullafy nail:
multicenter study of 1091 patients

Abstract Treatment of per*
lirochatiieric fractures involves
reduction and synthesis using
reconstruction plates and screws,
intramedullary or cephalomedullary’
nails, or external fixators, A new
cephalomedullary nail. Endovis BA
(Cilieffe, Italy), made of titanium
alloy implanted without reaming
and is fixed with 2 cephalic screws
was used to treat 1001 patients with
lateral fractures of the femoral neck
(AO class 31-A). The patients had
a mean age of 75 years (range.
48-99 years), and 839) had one or
more systemic comorbidities. Mean
operative time was 35 min (range.
20-100 min), and 483 patients
(44.3%) required transfusion of one
or more units of blood. The nail
was implanted without distal block-
age in 886 patients (81.2%) and
without reaming in 1081 patients
(99.1%). Intra-operative complica-
tions were recorded in 28 patients
(2.6%). At the 6-month follow-up.
128 patients (12%) had died from
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causes unrelated to the surgery. Of
the remaining 963 patients. 632
(65.6%) could walk independently,
249 (25.9%.) could walk with assis-
tance, and 82 (8.5%) could not
walk. Postoperative complications
were recorded in 38 patients
(3.5%); mo.si common complica-
tions were cut-out (10 ca.ses), loss
of reduction (8 cases) and promi-
nent screw's (6 cases). In conclusion
the Endovis BA nail seems to be a
reliable choice for the treatment of
lateral fractures of the femoral
neck, especially considering the
short operating lime and low rate of
complications.

Key words Femoral neck
Peritrochameric fractures ¢
Intramedullary nailing
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ictlon

:hameric fractures usually arise in situations of
ral weakness of bone due to osteoporosis [lj. In
atiems, minor or low-energy traumas are sufficient
e a fracture, but often fractures occur spontancous-
out external cause [2j. Treatment of these fractures
3 achieve stable synthesis, allowing
lation and early weight bearing. The best treatment
loral neck fractures is surgical, but many of these
i have systemic cornorbiditics (c.g. arterial hyper-
, diabetes mellitus. and cardiopathy) that increase

immediate

s associated with surgery.

itment of lateral femoral fractures involves reduc-
i synthesis using ncconsiruciion plates and screws,
ntramedullary’ nails, cephalomcdullary nails or exter-
iors [3-8]. 'Hie most commonly used means of syn-
re cephalomedullar> nails (.3-B). Here, we present tlw
fresults obtained with a new cephalomedullarj' nail,
» BA. applied in the treatment of 1091 patients with
facturcs of the femoral neck.

mis and methods

iy enrolled consecutive p.itienis with lateral fractures of
)ral neck, seen hetween August 2CK2 and June 20f),* in 6
ents of orthopaedics and traumatology distributed
jut the Italian territoty. Patients were excluded only if
lid not be operated because of poor health conditions; all
who could tolerate the operation for the lateral neck
were included in the study.

preoperative examination included clinical history,
ent on the Physical Status Classtftcalion Systent of the
LLISociety of Anesthesiologists (ASA) [91 evaluation on
J6 Medical Outcomes short form health survey. Italian
[101. Nind anteroposterior radiographs of the hip. Using
classification system [11] for fractures of the proximal
lype .11). patients were distinguished into 3 groups:

U. .Simple periirochanteric fractures (In two fragments
i good medial contact and therefore considered stable}.
\2. Multifragmentary fractures (with detachment of the
er IOKhanter and posteromedial wall, and therefore with
Iter instability).
43. IntertrcKhanteric fracture.s (svitli inicmiption of the
lial and lateral walks and a fracture rim in inserse direc-
with respect to the preceding two groups).

i technique

1treatment consisted of fracture reduction and synthesis by
dullary nailing using tlw Endovis Bio.Adv.uiced (B.A) nail
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(Ciiieffc. Calderara di Reno. lItaly). Distal nail blockage w.as used
for all inlenrochanieric fractures (class 3 1-A3> and for some mul-
tifragmemary tractures (class 31-A2». Reaming of the inlra-
mcdullary canal was generally not needed. The traditional .supine
position for the patient was assumed on a trauma table. Uniplanar
fluoroscopy was used in all hospitals, and a small proximal incision
at the greater mxihamer level, under fluoroscopic control. wa,;s (he
first step of the surgical procedure, Once the medullary' canal has
been itenetrated by the guide pin, a conic reamer was u.sed to
enlarge the trochanteric hole to imrtxluce the nail. Hammering on
the guide and distal reaming were usually not needed. When the
nail was in place, a 3./-cra calibrated drill wa.ss u-sed through the dis-
tal 130" oblique screw-hole as an aligner to check if the position of
the nail (height and anicversion with respect to the reduced neck
and head of femur) wa.s correct; this drill also allowed to calculate
the length of tdte screws. Usually proximal .screw was .5 mm short-
er than the distal one. When the .surgeon was satisfied with die (x»si-
lion achieved, the first the proximal screw was introduced, then the
distal screw; both are self-drilling.

Characteristics of the device

Tlie Endovis BA n.ul is a new intramedullary device that was
developed in conjunction with Citieffe (Calderara di Reno (BO).
Italy) [12]. It is made of titanium alloy (Ti-6A1-4V ELI), is 195
mm long, and is laterally angled 5% at the proximal c4tTcmily
(Fig. 1). The proximal diameter is 13 mm. while the distal diam-
eter is 10 mm.

Fig. 1 The cephalomcdullary Emiov is BA nail, shown wid) the two
cephalic screw s and the optional diaphy.seal screw in place



K proximal end of ihe nail is traversed diagonally by holes
LLiscrews ihai form a 130® cervicodiapliyscal angle and
then implanted, prevent rotation of femoral head and neck,
cephalic screws are available in 9 lengths (70-110 mni).
1 diameter of 7.5 nmi where they traverse the nail, and
t06.4 mm diameter before the threads. They are non-can-
d, self-drilling and .self-tapping; therefore the nail can be
id without motorized insirument-s such as drills. The di.stal
"the nail consists of a 30-mm, 4-ray <diapason” which
gradual reduction in stiffness and reduces stress shielding,
roximal to the diapason, the nail is traversed orihogonalh
lole for the optional insertion of a screw for distal hlock-
his diaphyseal screw is 5 mm in diameter and is available
ogths (30—15 mm). This screw' was mainly used in 31-A3
fractures.

terative care and folkiw-up

jeratively. patients were allowed to sit upright on the sec-
JSloperative day. and to begin walking with a walker on the
postoperative day. if their general conditions were good,
r-up was planned at 1. 3 and 6 months, when complete
lidalion should be achieved. At each follow-up. patients
nvited to return for clinical and radiographic assessment;
enis were unable to return, follow-up was performed by
one contact with the patient or a relative. PatienU were re-
istered the SF-36 questionnaire at the last follow-up visit
aths after surgery).

ts

lal of 1091 patients with lateral fractures of the
ral neck underwent intramedullary nailing using the
vis BA nail. The patients had a mean age of 75 years
rere predominantly female (Table 1). The majority of
ats (83%) had one or more systemic comorbidilies.
ting in an ASA physical status score of II-1V, The
common comorbidily was arterial hypertension (764
ms, 70%). followed by diabetes mellitus (436
pts, 40%) and cardiopathy (273 patients, 25%). The
Ipreoperative SF-36 score was 54. This low score is
0 the advanced age of the population and their previ-
ind concurrent diseases.

he mean operating lime w'as 35 minutes (range.
00 min). Patients were exposed to ionizing radiation
>y fluoroscopic control for a mean of 45 s (range,
05 s). Overall, 483 patients (44.3% ) required post-
stive transfusion of one (n=410) or more units of
entrated red blood cells. Tlie nail
out distal diaphyseal blockage

was implanted
in 886 patients
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(81.2%); distal blockage was performed in all 31- A3
fractures («=153) and in 52 of the 523 mullifragmemary
fractures (10%) classified as 31-A2.
reaming was necessary only in 10 patients (0.9%) with
femoral canals narrower than 10 mm.

Intramedullary

Intra-operative
complications were recorded in 28 patients (2.6%), and
included incorrect positioning of the cephalic screws
(/(=141. diapa.son opening 01=4). guide wire deformation
(«=4), difficulty in performing distal blockage (n=3) and
incorrect length of cephalic screws 0j=3> Improperly
positioned screws were not removed but their positions
w'ere monitored radiographically; all
For diapason opening, the nail was replaced with better
alignment in the femoral canal. Deformed wires were
changed. The distal blockage turned out to be difficult,
the nail w'as left unblocked.

After surgery', 982 patients (90%) were able to sit
upright on the second postoperative day; the other patients
sat upright as soon as their general conditions allowed.
Patients began walking with the assistance of a walker a
mean of 4 days after surgery, and were discharged from
hospital on the eighth postoperative day on average; there
W'ere no deaths during hospitalization.

No patient was lost to follow'-up during the 6-month
postoperative period, although 305 patients (28%) were
unable to return for a clinical visit and were assessed by
telephone. In the 6-monih interv'al, 128 patients (i2%) had
died from causes unrelated to the procedure. Of the remain-
ing 963 patients. 632 (65.6%) could walk independently,
249 (25.9% ) could walk with a.ssistance. and 82 (8.5%)
could not walk. All but nine fractures had healed.

Femoral shortening of less than 2 cm was found in 59
of 274 patients treated in 2 centers. This leg length dis-

healed normally.

Table 1Clinical characterisiics of LL91 patients with lateral frac-
ture.s of the femoral neck (AO class 31-.At

Age. years™ 75 {4«-9<))
Male, n (%) 382 (35)
A.SA physical status score, n (%>
1 Normal health 185(17)
1, Mild systemic disea.se 273 (25)
ill. .Severe .sy.siemic dis«,xse 578 (53)
IV. .Severe systemic disease that is a constant 55(5)

threat to life

SF-36 score™ 54 120-75iSD 17.88

AO fracture dassificaiion. n (%l

31-Al Pertrochanteric, simple 415(38)
31-A2 Multifragmenlary 523 (48)
31-A3 Imenu.x.lianieric 153(14)

*Values arc mean (range)



1Complications recorded in the 6-raonth follow-up period, for 10¥1 patienu treated by intramedullary nailing of lateral fractures

Itmoral neck. Values are number tpercentage) of patients

t(perforation of screw through femoral head i

‘reduction

Ivesliding of cephalic screws with subcuiancous prominence
seal fracture beyond the naiP

dcoasolidation

mnhrosi.4

icscrew breakage

eakage

lar necTosis of femoral head

pomaneoiiN and three traumatk fractures

icy was considered related to compaction of the
® zone and thus a part of the healing process, rather
complication.

ring the 6-raonth foliocv-up, the mean SF-.~6 score
8 (range. 20-65), This decrease is statistically sig-
J (Wilcoxon’s test, p=0.018). We assume that this
ion was due to the worsening of their walking
lilies.

stoperative complication.s w'erc observed in 38
ts (3.5%) at clinical follow-up (Table 2). Complica-
directly associated with the surgical method
ed consolidation, pseudoarthrosis, implant break-
fere registered in only 9 ca.ses (0.8%). The 3 cases
lyed consolidation and the 2 cases of cephalic scrcvv
ige occurred in patients in %vhom distal blockage
:en performed. In the cases of delayed consolida-
smoval of the distal block was sufficient to promote
g, suggesting that blockage on the diaphysis permits
txial compaction of the fracture, while a mullixxial
iction is sometime.s necessary’.

ision

s prospective multiccntcr study, the Endovis BA
lomedullary nail was used successfully to treat more
ine thousand elderly patients, with low rates of inira-
tive and postoperative complications. Six months
considered a proper time to evaluate the efficacy of
til, since if this kind of fracture does not heal over
eriod, probably it will not anymore.

»riani el al. [1.3] employed the Gamma nail (Stryker,
Bazoo. USA) in treating 1181 patients with lateral
lies of the femoral neck. In this 1994 study, the rate
Ha-operative complications was 1.8%. Diaphyseal
ties occurred in 1.1% of ca,ses. cephalic screw eui-
i2.2%, nail breakage in 0.4% and infection in 0.3%>.
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1010.92)
8 (0.7.3)
6 (0..55)
4(0.37)
3(0.27)
2(0.18)
2(0.18)
2(0.18)
1(0.09)

The authors concluded that many complications were due
to surgical errors. In 2CXKO, Ingman [14] described the out-
comes obtained with an original stainless .steel nail (13
inm proximal diameter, 11 mm distal diameter) used to
treat 159 pcriirochantcric fractures. Like Endovis BA. this
nail has iw'O cephalic screws (6.5 mm diameter) and a sin-
gle di.stal screw. Postoperative complications were lateral
prominence of the screws (2.4% of cases), cut-out (1.2%).
pseudoarthrosis (0.6%) and infection (1.2%). Average
operating time wdlh this new screw was only 38 rain.
Sailer el al. (15] used the Gamma nail to treat 96 patienl.s
in the period 1992-19%. In a retrospective analysis, the
authors reported healing in 97% of patients at 1 year, hut
complications due to technical errors in 18% of patients.
Rebuzzi cl al. [16] retrospectively evaluated the results
obtained in 981 patients with peritrochameric fractures,
treated at 5 centers with the intramedullary hip screw nail
(.Smith and Nephew' Richards, Memphis. USA). They
observed a low overall rate of complications requiring
reoperation (1.7%i). Fogagnolo cl al. [17] used the AO-
ASIF proximal femoral nail to treat 47 fractures in 46
patients. Intra-operative complications were observed in
23.4% of patients, mostly due to problems with distal
blockage and fracture of the lateral wall of the greater
irochanter. The reoperation rate was 19.1%. Postoperative
complications included cut-out in 10%i of ca.ses and nail
breakage in 0.6%. Recently, Hesse and Gachter [18] ana-
lyzed the main complications associated with use of the
Gamma nail, in 498 peritrochanteric fractures. Tlte most
frequent complication was trochanteric pain (69> of
ca.ses). followed by cut-out (3.8%) and stem breakage
(1.4%), Finally. Alvarez et al. [19j analyzed the causes of
implant breakage in a series of patients treated with the
Gamma nail. In the period 1990-2002, a total of 843 nails
were implanted and breakage was reported in 5 ca.ses
(0,6%). Ail breaks were found in the proximal portion,
w'here the cephalic screw traverses the nail. The authors
attributed delayed consolidation to nail breakage, and



Bted thai ihe implant becomes excessively rigid
locked distally. They suggested to “dynamize™ the
ctby removing the distal screw, in cases of delayed
dation.

BA nail
Hnedullarx' implants for treating lateral fractures of

! Endovi.s represents an advance in
Joral neck. The nail has the mechanical advantages
It to all intramedullaiy Moreover, its
sngth should improve ljending. thereby helping to
the rate of complications associated with these
Is. The use of titanium alloy, which has a modulus

icily approximately half that of stainless .steel, pro-

implants.

peater flexibility. Compared to inira-medullary
(ith a single cephalic screw, the Endovis BA nail
ro cephalic screws to reduce chances of femoral
Xation; this also permits a reduction in the nail's
St and encumbrance.
conclusion the system
ages,

all diameter of the nail and of the two screws, which
iws less removal of trocanlheric cancellous bone.

Ihe screws are self-drilling, self-taping and with

seems to offer several

ible pilch. These technical choices reduce the need
USe motorized instruments make the tools very
iple; one box with ten instruments all together,
leover the nail is available in a unique measure.

=5

nElabtlien BS, Olerud S. Karfstrom 6. Parker MJ, Pryor G.A (1W6) Gamma  It). Apolone G, Moscovi
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which ought to help scrub-nurses, siockagc and
administration.

- The smaller calilxrr allows implantation without ream-
ing in most ca.ses. and therefore reduces the operating
time and exposure to radiation.
Disadvantages arc the limited indications, as its

restricted length does not allow this nail to be used for

sub-trochanteric fractures.

Complications associated with intramedullary nailing of
femoral neck fractures include cut-out. femoral neck or
head rotation, diaphyseal fracture during nail insertion, and
diaphyseal fracture beyond the nail due to stress shielding
11.""~191. Often these eomplication.s are associated with a
large nail diameter, elevated modulus of elasticity (rigidi-
ty). and the presence of a single cephalic screw. Nails of
large dimensions are responsible for intra-operative frac-
tures, especially in feinur.s with an excess of procurvatum
typical ofelderly bones. This obserx'ation was first made by
Boriani et al. (201
cations using Gamma nails nanower than recommended
(11 mm diameter).

In conclusion, our experience with the Endovis B.A

19%, when they noted fewer compli-

cephaloroedullary nail is positive, especially considering
the short operating time and the low rate of postoperative
complications, compared to those
ccphalomedullary implants [13-19].
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P. Nadopaxnn OtaeneHne oproneawm locnurana Martapa (Marapa, UTanun)

fleueHne mexsepTenbHbix nepenomos. Endovis BA nHTpameAyAnapHbIe
CTepKHW. MyAbTHUUEHTPUUECKOE HCCnef0BaHMne HA 1091 naymenrax.

fleueHne MeXBEPTENbHBIX NEPENOMOB BRAIOYAET B CeBA OCTMOCHHTES KOCTHBIX OTAOMKOB MO CPEACTBaM
MNACTUH W BUHTOB, WHTAMEAYNNAPHBIX MK LedanoMeayNNAPHLIX cTepmHel, HYPYMHbIX PUKCATOPOB.
Hoewii uedanomeaynnapHbii crepxenn, Endovis BA (Citieffe, MTanun)- npoN3BOANTCA U3 TUTAHOBOTO
cnnasa, WMNAaHTHpYeTCA Ges npeasapuTencHoi 06paboTku KaHana, GUKCHPYETCA ABYMA
uedanmueckumu BUHTaMU, JlaNHbIE CTEPXHN GbiAU MMANAHTHPOBAHLI 1091 naymeHTy € AaTepanbibiMu
nepenomamu Geapennoii wekikn (AQ wnacc. 31-A). Cpeanuii BOspacT naunenTos 75 ner (48-99net) u
83% WMeIoT oaHo nan Gonee conyTcTeyiolue 3a6onesanne. CpeaHee Bpema ONepaunmn CoCTasusIo 35
mnH. (20-100MMK.), ¥ 483 naunenTam{44,3%) noHagoGunac remoTpaHChYsUA OAHONK unn Bonee
efieHny, Kposy. CrepieHb 6o UMNNAHTHPOBaH Ges NpUMEHEHNA ANCTANLHOTO 6nokupoBanna B 886
cnywanx (81,2%) Ges npepsapuTenvHoil 06paGoTku Seapentoro kanana B 1081 cayvae (99,1%).
WHpaonepaYHOHHbIE OCAOKHEHUA GbinK BHIABAGHD Y 28 NnauMeHTax (2,6%). 33 6 mecauHbIid neproa,
HabnoaeHnA 128 NAUMEHTOB YMEPAO U3-32 NPUUUK HE CBASBHHBIX C umnaaHTaymei. Cpeau oCTaBunxca
963 naumenrax, 632(65,6%) naunenta morau xoauTe Ges nomowM, 249 (25,9%) nywaanuce 8
noaaepmKe u 82 (8,5%) He moran xoauTb. NocrEONEPALHOHHBIE OCAONKHEHUA Gbinn suiABAEHD B 38
cayvanx (3,5%); nanbonee yactoe ocnomHeHHEM Gbi/) BLIXOA BUHTA 32 NPEAEAY FONOBKM 6enpeHHOM
xocrm (10 cayuaes), notepa peayKumy (8 cayvaes), n npoBoaenue sunTa (6 cayyaes). B sakmoueHun
MOHO OTMETHTL YTO MNTAMEAYANAPHDIA cTepxenb Endovis B.A, ABAAETCA HAARIKHBIM BHIGOPOM ANA
NeveHUA NaTEPANIbHBIX NEPENOMOB Wwelikn SeapeHHol KOCTH, 0COBEHHO XOHETCA OTMETHTL KOpoTKoe
BPEMA ONEePaTHBHOTO BMEWATEALCTBA U HU3KKIH YPOBEHD OCAOXKHEHUH,

KmoueBbie CA08a: Wwetika 5eapeHHOMN KOCTH, MeXBepTe/ibNbIi NEPeNoM, HHTAMERYINAPHDIE CTePIKHH.
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BBepeHve

MexBepTeNbHble MepenoMbl Kak MpPaBU/I0 BOSHWKAKOT B c/lyyae cnabocTu KOCTHOM TKaHW BCAeACTBUE
ocTteonopo3afl]. ¥ naymeHTOB C 0CTEONOPO30M MepesoMbl BOZHUKAKOT BCNeACTBUE
HW3KO3HEPTeTUYECKOWN TpaBMbl IN60 CNOHTAHHO 6e3 BHEWHMX NpUYKnH[2]. LocTuxeHune ctabnunbHoro
0CTEOCUHTEe3a U paHHSs Mo6UNN3aL s ABMASIETCS OCHOBHOM 3afaveil Nnpu nev4eHUU NoA0GHbIX
nepenomoB. JlyylwMii MeTOA0M SleHeHUSA NepenoMoB 6eApPeHHON KOCTU ABNSAETCA XMPYPTUYECKUNA,
04HaKO0 MHOrMe nNayueHTbl MMeWT conyTcTBylOLW e 3aboneBaHusA(Takne Kak, apTepmanbHas

rmnepTeH3ns, caxapHblii fuabeT, KapauonaTua) 4To NOBbIWAET PUCKM XUPYPTMUUYECKOr0o BMel aTeNbCTBaA.

NeueHne naTepaNbHbiX NEPeNOMOB LWEAKN GepeHHON KOCTW BK/OYAET PeAYKLMI0O Y OCTEOCUHTE3 NpK
NOMOLLU PEKOHCTPYKTUBHbIX MAACTUH U BUHTOB, 3/1aCTUUYHbIE UHTPaAMefyNNAPHbIE CTEPXHU,
uedanomesynnsipHble CTEPXHU UM BHEWHUR ukcaTopbl [3-8]. NS oCyw ecTBNEHNS OCTEOCMHTE3a
Han6onee 4acTo UCNONb3YOTCS LePanioMeayNnsApHble BUHTLI[3-8]. B AaHHON cTaTbe, NpeAcTaB/eHbl
pesynbTaTbl 6 MecAYHOro MccnefoBaHms LedanomesynnsapHoro cTepXxHa Endovis B.A,, ¢ yyacTuem 1091

nayueHTa ¢ naTepasbHbIM NepenomMoM GeApeHHOW LWeiKku.
MaTepuasnbl n meToabl

BuccnegoBaHMm npuHMManu ydyactume nauueHTbl ¢ naTepanbHbIM NepenoMoM 6efpeHHON wWelkn,
nocnefoBaTeqlbHO BKJ/IlOUaeMble B uccnegosaHue ¢ asrycta 2002 no niwoHb 2005 BoTAeNneHNAX
TpaBMaToN0rMM M OpTONeANMN PacnonoXeHHble B 60NbHULAX MO BCeli Tepputopumn Utanuun. MaymeHTsl
6bIN NCKNIOYEHbI U3 NCCNeJ0BaHWUA TOIbKO B CBA3M C 06W MM COCTOAHMEM 340POBbSA €C/AM Xe NnauneHTbl

MOrnn nepeHecTn onepaTnMBHOe BMeW aTe/IbCTBO OHW BKAKYa/IuCb B UccsiegoBaHue.

MpeponepayMoHHaa NOATOTOBKA BKJlOUana B ce6 OLEHKY KJMHUYECKON UCTOPUN U OLEHKY
hrM3nyeckoro cratyca no Knaccuurkaumm amepukaHckoli accoymaumm aHactesnonoros(A5A) 9 pegakuuns
SF-36 uTanbsiHckaa BepcusA(KO) n peHTreHorpaduio B nepefHe3agHUii npoekyummn. BcooTBeTcTBrE ¢ AO
kKnaccngpumnkaymneii(M) nepenomMmoB NPOKCMMaNbHOW YacTu 6efpPeHHON KOCTU nmauneHTbl 6bIIN pasfeneHbl

Ha 3 rpynnsbl:

-31-Al NpocToii MeXBepTeNbHbIA Nepenom (ABa CTa6UNbHbIX ()parMeHTa C XOPOLW UM MeanaNbHbIM

KOHTaKTOM)

-31-A2 mynbTudparmeHTapHblii nepenom (C MOBPeX/AeHMeM Manoro Beprena v 3agHeMeananbHo

CTEHKN)
-31-A3 BHYTpUBEPTENbHbIA Nepenom
Xvpyprmyeckas TeXHuka

Xnpypruyeckoe nevyeHne 3aknyaeTcs B pefYKLUN N OCTECUHTE3e KOCTHbIX OT/IOMKOB Npy NOMOLL MK
MHTpameaynnapHoro ctep>XHsa Endovis B.A. (Cutunade). AnuctanbHoe 6N10KNnpoBaHue 6bino
npovs3BefeHO NpU BCeX BHYTPUBEPTENbHbIX Nepenomax 31-A3 AN HEKOTOPbIX MYNbTUdparMeHTapHbIX
nepenomax 31-A2. Kak npaBunio npejBaputenbHas o6pa6oTka 6efpeHHOro KaHana He npoBogunach.
MayreHT pacnonarancsa B 06bIYHOW MO3e HAa XMPYPrMYecKOM cTofe. YHUNonspHaa atopockonusa
ncnonb3oBanacb Bo Bcex 60NbHULAX. MMepBbIM 3TaNOM 0MNepaTUBHOI0 BMelwlaTeNbCTBa Obi/1 MaNeHbKUA
Hafpe3 Noj GNIOPOCKONMYECKUM KOHTpPOMeM B obnactu 60nblioro BepTena. flocne BCKpbITUSA
KOCTHOMO3roBOro KaHasna no cpeicTBam cnuubl, UCMONb3YA CNULY Kak HanpaBuUTeNb UCMONb30BasCA

puMMep ANs pacliupeHne 0TBepCTUA B o6nacTy BepTena ANs NOCAeAyO LW ero BBeAeHNSA CTEPXHS.

& 000 LHPMH (&7 INFO@CIRMI.RU & WWW.GOSZDRAVNADZOR.RU



06paboTia ANCTaAbHOMN 4ACTH K3HANA KaK NPABUND He NPOBAAUAAC. focne YCTAHOBKW CTEPXHA B
KaHane, yepes aucransHoe kocoe 130° oreepcrie BSOAMAOCH 35 CM KanubpoBsaHHOe CBepno ANA
onpeaeneHns NO3MUMK CTEPIKHA(BLICOTA U AHTEBEPCUA CTEPIKHA AOSKHY GbiTb COOTHECEHbI € ANWHOMN
wediKu W PacNONCIKEHUEM rONOBKM) ITO CBEPANO TAK e NOMOraeT ONPeaeUTL A/IMHY HeobxoauMoro
BHHTa. KaK NPaBMAO NPOKCUManbHbI BUHT GbiA KOPOUE ANCTANBHOTO Ha SMM. Nocne TOFO Kak XHpYpr
y6eannca B KOPPEKTHOCTH NONOKEHWA CTEPIKHA MOIKHO NPOBOAUTL BUHTHI, CHAYaNA NPOKCUMANBHBINA
3aTem ANCTaNIbHbIN, 002 BUHTa CAMOHAPE3aIoWHeCA.

XapakrepucTukmM usaenus

Endovis BA MHTPameay nAPHLIA CTepkeHb paspaGoTaHHbill COBMECTHO ¢ Citieffe (Calderara di
Reno(BO), ltaly) (12) UsroTOBAEH U3 THTAHOBOTO CANABA, ANUHA 195MM, AarepanbHeili yron 5°
NPOKCUMANbHOT YacTH. NPOKCHMANBHBIA [HAMETD 13 MM, ANCTanbHbii avameTp 10 Mm.

Puc 1. Endovis BA crepmenb.

TIPOKCHMANDbHBI KOHEL, CTEPXHA HMEET ABA OTBEPCTUA MOA BUHTLI, KOTOPLIE NPOXOAAT NOA
weeuHoAHaGU3APHLIM YINOM B 130° 1 KOTOPBIE NOCAE HMANAHTALWH NPEACTBPAWAIT spauieHue
fONOBKN. 3TV FONOBHbIE BUHTBI AOCTYNHLI B 9 AMMHaX (70-110MM) UMEIOT BUAMETP 7.5MM, Oun
HEKZHUNIOPOBaHHbIE, CAMONAPEesaIoWMEcA. MOryT GbiTb UMANAHT-HBI BPYUHYIO. Anadusnuanbibie BUHTH
Smm B AnameTpe 1 ANUHOH oT 30 A0 45 MM. 3TH BUHTEI KaK NPABUAC UCNONLIYIOTCA npu 31-A3
NaTepancHuiX nepesomax.

Habmogekue u nocaeonepauuoHHoe BegeHue.

B NOCNEONEPaLMOHNLIN NEPHOA, Ha BTOPO#H AeHb NAUMEHTOB NOAHWMANY B CHORYYIO NOIULMIO, HA
JeTBePTHIA SEHD NAUMEHTHI XOAMAU C NOMOLLBIO XOAY b, Nosroproe Habnwoaenue nposoarnocb Hal, 3
1 6 mecaue HaBaoAeHUA. B Nepros ROBTOPHBIX HabnoAeHHi NPOBOANACCH obcneposanmue NAUMENTOB,

PE3YALTATH

Beem naumentam({1091uen.) Soinu YCTaHOBAHDBI CTEPIKHN ENDOVIS BA. Cpeanuii 8O3pact naumenTos
Guin 75 ner. 83% UMeIOT 0aHO Wan Gonee conyreteyioupme 3abonesatine. CpeaHee BpEMA ONepaumu
coctasuno 35 muk. (20-100MuH.), u 483 naunexram{44,3%) nonapobunace remoTpaHchysua oaHOH K
Gonee eaeHML, kposu. CTepieHs Gbin HMRAAHTHPOBAH Ge3 NPUMEHEHHA AUCTAABHOTO 6AOKUPOSaHUA B
886 cayuanx (81,2%) 6e3 npeasaputenvHoli 06paboTiu GeapeHHoro kaHana B 1081 cayuae {99,1%).
MHTPaonepauMoHtbie OCNOMHEHUA Gbink BLIABNEHY Y 28 naumenTax {2,6%). W skaloNaNN: He
KOPPEKTHOE NO3ULMOHHPOBAHKE LLPANUUECKOrD BUHTA (n=14), aedopmauma NPoBoAHUKA (n=4),
TPYAHOCTH B BHINOAHEHUU AUCTANLHOTO GNOKMPOBAHNA {n=3), He npasunbHan NOAGOPKA A/IWHbI BUHTA.
HeKOPPEKTHO YCTAHOBAGHHBIE BUHTHI HaBMI0AANUCH PEHTTEHONOMMHECKU U YAANEHD He Soinn.

Nocne onepayuy 982 naunenta (90%) Sbian cnocobHb cHAETL Ha BTOPOH ACHb, HAUMHANW XOAMTL HA 4
AeHb. BbinM BHINUCAHLI HA 9 eHb. BO BpemA FOCNUTANM3AUMK CMEPTE/IbHBIX CAYHaES He 6oino.
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3a 6 MeCAYHbIN Nepunof HabNOAEHNSA He OANH NaLMWEeHT He Obl1 UCKKOYEH U3 nccnegosaHnsa. U3 963

nayneHToB 632(65,6% ) mornm xoguThb 6e3 nomouwin, 249 (25,9%) Mornnm xoaguThb C NoMouw,bio, 82(8,45%)

HEe MOrnm XoAuThb.

Y KopoyeHne 6eapeHHON KOCTM MeHee 2 CM. Bblno BbiABAeHO Y 59 nayneHToB N3 274,

Tabn.1

KnuHunueckmne xapaktepuctmkm 1091 naymeHTa c NnepenoOMOM LWenkn begpeHHon KocTu.(AO knacc 31-A)

BospacTt 75(48-99)

Mon, MmyXx. 382(35%)

ASA ¢unsnyvecknin ctatyc, 6annbl

I. HopmanbHoe cocTofiHUE

Il. CuctemMHble 3a60n1eBaHUsA CPeAHUN TAXeECTHU

lll. Taxenble cucTemHble 3abonesaHmsa

IV. Tsxenble cMCTeMHble 3a601eBaHNS CYrpo3oit 4NA XU3HU
SF-36, 6annbl 54(20-75) SD17.88

AO knaccudhunkayms

31-Al 415(38%)
31-A2 523(48%)
31-A3 153(14%)
Tab6bn.2

185(17%)

273(25%)

578(53%)

55 (5%)

BblSiBNEeHHbIE 0CNOXHEHNSA 32 6 MeCAYHbIN Nnepunog HabntogeHna 1091 nayneHTa ¢C NepelOMOM LIENKU

begpa.

BbIX0[ BUHTA 3a Nnpefenbl rof0BKU 10(0.92%)
MoTepsa peaykuun 8(0.73%)
CocKanb3oBaHue LethaMyeckKoro BUHTA 6(0.55%)
OunathnsanbHbie Nepenombl 4(0.37%)
3ajepxKa KoHconngauum 3(0.27%)
MceBpoapTpuT 2(0.18%)
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MonomMka LedanMuyeckoro BUHTa 2(0.18%)
MonomMKa cTepXHs 2(0.18%)

ABAaCKYNAPHbI HEKPO3 FON0BKM 1(0.09%)

3T0 BO3HMKAET M3-3a YN/IOTHEHUS B MeCTe NepesioMa W sIBASETCA YacTbio MpoLecca KOHCoONMaaLmm
nepenoma. 3a 6 MecssUHbIN Nepunog HabngeHMsa nokasaTtenb SF-36 6bi1 48 (0T 20-65) Mbl

npeagnonaraemM 4To 3TO CHUXeHWe Gbl/1I0 BbI3BAHO HapyLleHUeM BUTaTeNbHON aKTUBHOCTMU.
MocneonepauyoHHbIe OCNOXHEHNA 6blNM 06HapyXeHbl ¥y 38 nayneHToB (3.5%) (cm. Tabn. 2)

B OCHOBHOM OC/MIOXHEHUSA CBA3aHbl C OWIMWGKAMU XMpypra. 3 ciyyas 3aflep>X KM KoHconmaauum u 2 cnyyas
MOSIOMKW BUHTA 6bIIN BbISiBNEHbl Y NaLMEHTOB, KOTOPbIM 6bI/10 BbIMOMHEHO AUCTaNbHOe G0KMpPOBaHMUeE.

Mpu guctanbHOM pa36noKMpoBaHWe KOHCONMAALUA yCKopsinach.
O6cy>kaeHve

BaTom nocneonepaumoHHOM My/AbTU LEHTPUUYECKOM mMccneaoBaHmm, Endovis B.A. MHTpaMegynnsipHbl i
CTepXeHb 6bI1 UCMONb30BAH MPU NevyeHn 6onee yem 1000 NOXMUAbIX NALUEHTOB C NEPeIOMOM LUEAKN
6eapa. KonmuyecTBo MHTpaonepaunoHbliX U NosieonepayMoHblX 0CMOXHEHU 6bIN0 HU3KUM. LlecTu

MeCcsiUHOro nepuoaa Ha6nwAeHUA AOCTATOYHO AN OLEHKN 6e30NacHOCTU U 3 (PEeKTUBHOCTM.

Boriani n gp.(13) NccnegoBann ctepXXeHb Gamma Stryker Ha 1181 nayuneHTe. B3aTom mccnegoBaHum
MHTpaonepaunoHble OCNOXHEHMA cocTaBunm 1.8%. ilnagumananbHble NnepenomMbl BCcTpevanucs B |. 1A

cnyyaeB. BbIxog BMHTA 3a NpeAenbl rofioBKM B 2.2%, nonomka ctepXHs 0.4%, nHgpekuns 0.3%

ABTOpPbI NPULLAN K BbIBOALY UTO MHOTME OC/IOXKHEHNS BO3HMKANW B CBA3M C ownbkamum xupypra. B 2000,
Ingman (14) onucan faHHble NONYyYeHHble NOcCAe MMNAaHTaunm 159 cTepXxXHelh gNsa neyeHus
MEXBEPTENbHbIX NEPENOMOB (MMenn 2 uehanmyecknx BuHTa Kak Endovis BA). NMocneonepaynoHble
OCNOXHEHNA ;naTepanbHoe npob6ageHune BUHTa (2.4%), BbIX0[ BUHTA 3a Npefenbl ronoBku B 1.2%,
ncesgoapTput (0.6%) n nHpekyna 1.2%. Rebuzzi ngp(16) nccnegosanm 981 cnyyam MeXBepTeNbHOIO
nepenoma c nedyeHunem VM ctepxHamum (Smith & Nephew) OHM OTMeTUNN HU3KUIA YPOBEHDb
OCNOXHEHWA NPUBOAAL,MX K NOBTOPHON onepaumnmn(l.7%). Fogagnolo nap. icnonb3oBanu CTepXeHb
AO-ASIF gna neyeHna 46 nayuMeHTOB, MHTpaonepaLnoHble 0CNOXXHeHUA cocTaBunm 23.4% Kak npaBuio
13 3a Nnpo6aem c fuctanbHbiM 610KMpoBaHuem. Hesse n Gachter (18) aHannsnpoBann 0CNOXHEHUSA
BO3HUKLWIME Nnocne nmnnaHtaumm 498 Gamma ctepXxHel. CaMblM YacTbIM OC/IOXHEHMEM Oblna

MexBepTenbHas 601b(6%), BbIX04 BMHTA 3a Npeaenbl ronoskn B 3.8%, nonoMKa cTepXxHsA 1.4%,

MHTpameaynnapHblii cTepxeHb Endovis BA NpoaeMOHCTPUPOBAa COCTOATENbHOCTb NPU leYeHUN
nepesioMOB LIeliKN GepeHHO’ KocTU. CTepXeHb MMeeT BCe MPeMMyLl,ecTBa KOTOPble NPUCYLL,K
CTEPXHAM ApYruX NpousBogmnTeneit. M3rn6 cTep>Ha v oNnTUManbHasa favHa No3BONSIOT CHU3UThL
KO/INUYECTBO OCMIOXHEHWUI. Micnonb3oBaHWe TUTaHa, KOTOPbIM MO CBOMM 31aCTUYECKMM XapaKTepucTukKam
6/1M30K K KOCTM, NpuUAaeT Heo6XoAMMYI TMGKOCTb. Mo cpaBHEHUIO C ApYTruMuK cTepXHAMU Endovis BA
MCMoNb3yeT ABa UedanMuecKMx BUHTA YTO NMO3BONAET M36eXaTb POTALMOHHOIO CMELW ,eHNSI TOIOBKU

6efpeHHON KOCTHW.

B 3akntueHUN, cucteMa MOXET NMPEANOXNTL CAefyloLl,ne NPenMyrLecTsa;
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-Manbii AnaMeTp CTepXXHSA M BUHTOB. CHUXAaeT KOJIMYeCTBO I'IOBpE)K,Cl'eHHOVI KOCTHOI TKaHu
- Bce BUHTbI camMoHapes3Hble. Het H806XO,CI|I/IMOCTI/I B UCNOoNb30BaHUN MOTOPU3OBAHHOTO OﬁOpyﬂ,OBaHI/IFI.

MHCTPYMEHT OYeHb MPOCTOM M NoMellaeTcss BoAHY KOpo6Ky. OfuH pasmep BUHTA ynpouiaeT pa6oTy

cecTep, CKnaja v agMuUHUCTPaLUN.

-Manblin Kanubp CTepPXHSA MNO3BOISSET NPOBOANTL MMNaHTaun 6e3 NnpeaBapuTenbHON 06paboTKKM

6eApeHHOro KaHana 4To CHMXXaeT BpemMsa onepaunn n fo3y o6nydeHUs.
HepocTaTku.
OrpaHuyeHHble NokKasaHus.

OCNoOXHeHNSA Bbl3BaHHble MpUMeHeHUeM VIM CcTepXXHS BK/OYaKT B cebsa : BblX04 BUHTA 3a npeaenobl
ronoBkKu, potaunoHHoe cMmeulLeHne roioBKu, ,U,I/Ia(*JI/I3aI'IbeIe nepenombl. Kak npaBuao 3TN OC/IOXKHEHUA
nNPoncCxXoaAaT B CBA3U C 6oNbW MM ANaMeTpoOM CTEPXHA, HE afileKBAaTHbIMUWN 31aCTUYECKNMMU

XapaKTepuctmkamm n Hann4ymem nmnilb oAgHOro u,eqoanmquKoro BUHTa.

Haw onbIT ncnonb3oBaHUSa MHTpPaMeaynnapHoro ctepxHsa ENDOVIS BA nonoXuTenbHblA, y4nTbiBas
KOPOTKOe OnepauMoHHOe BPeEMSA M HU3KUA YpOBeHb NocaeonepaLMoHHbIX OCNOXHEHUR, cONOCTaBUMBbI I

CAaHHbIMMW ANA APYTUX UHTPaMeayNnsipHbIX CTepXHeh (13-19).
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MepeBof [aHHOrO TEKCTa C aHrMACKOro f3blKa Ha PyCCKWIl A3bIK cenaH MHOW,
nepesogunkoM MameaosbiM Tumypom [yKasaHLUMpoBuyeM. TpeboBaHMS K TEKCTY nepesoga
(MakcumanbHasyag "\ Tb, rpaMoOTHOE W3NO>XKEHNE) MHE Pa3bsCHEHDI.

"opog Mocksa
BToporo uong ase ThicAYN YeThIpHALLATOrO rofa

A, Akumos Mne6 bopucosny, HoTapuyc ropoga MockBbl, CBUAETENLCTBYH NOAMMHHOCTh
MOANUCK, CAeNaHHo NepeBoA4nkoM MameoBbiM TUMypoM [>KaHBaHLLUMPOBUYEM B MOEM j,
MPUCY TCTBUN. JINYHOCTb €ro ycTaHoB/eHa.

3aperncTpupoBaHo B peecTpe 3a No N

B3bickaHo no Tapudy 100 py6.

HoTapp™

oMy L p, NpoHyMepoBaHO
1 CKpenieHo neyaTblo  *M nucTos(a)

HoTapuyc \
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