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Pe3ztome

Axmyanvnicms. Ha 0anuii yac, nonpu wopiune 30inouienns KilbKocmi nayienmie 3 mpa-
8MAMU KOJIIHHO20 CY2100Yy, HeMAE 3a2aNbHOBUSHAHO20 AN20PUMMY JIKYEAHHS X80PUX 3 NOULKO-
02iCEeHHAM nepeoHboi xpecmonodionoi 36 ’asku ([1X3). Koucepsamuene nikysanns € neegpexmu-
8HUM, MaK AK Yy 75-87% oae XpoHiuHy nepeonbo-medianbHy HecmabilibHiCmb, NIOBUYE PUSUK
PO3BUMKY NiCAAMPASMaAmMu4Ho20 conapmpo3sy Ha 51,2%. Cnocmepicacmuvcs sHaunuil inmepec
00 apmpoCKOniuH020 NepeuHHo2o 8ionoenenHs 11X3.

Mema pobomu — oyinumu pe3yrbmamu JiKy8anHsa NAyicHmis i3 nowkoodxcennsam I1X3
ma po3podbumu oughepenyitiosanuil nioxio 8 1020 NiKy8aHHI.

Mamepianu ma memoou. lIpoananizosano pe3yiomamu 1iKy8aHHs X8OPUX 3 POPUBOM
11X3, axum 6yno suxonano peincepyito 368 ‘sasku (N=40), ma pexoncmpyxyis [1X3 (n=50). Oyi-
HKa npogoounacs 3a wikanoiw BAIIl na 2 006y, BALL ma \KDC 2-6-12 muoicnie nicns onepayii

Pesynomamu. Ha opy2y 000y nicis peincepyii 36 's3Kku nayicHmu iomidaniu MeHuul 60o-
JbOBULL CUHOPOM NOPIBHAHO 31 6I0UYMMAMU NICAs peKOHCMPYKYii, a came 4,1 nopisnano i3 5,3.
B epyni nayienmis nicaa peincepyii 11X3 6 nepioo 2-6 mudic iomiueHo MeHuli NOKa3HuKu 00-
16068020 CUHOpomy, a came 2,25 nopieusano i3 3,4 6 epyni pexoncmpykyii 11X3. 3a 2 muoichi
nayienmu nicisi peincepyii iOMivaIu NOMIpHULL O0IbOBUN CUHOPOM MA PIBeHb AKMUBHOCM
66,4%3,5 nopiensano i3 epynor nicis pekoncmpykyii 36 ’sazku 61,3+2,6 3a wxanow IKDC. B 6
muoicHig 30epicacmucsi nozumusna ounamira, 80,2+2,8 ma 76,9+3,1 IKDC gionosiono. 3a 12
MUNCHIB nayicHmu 060X 2pyn 6i0HOBNIOIOMbCA PAKMUYHO NOGHICIIO MA NOBEPMAIOMbCA 00
nosnoyinnoco sxcumms, 93,9+3,6 ma 91,7+2,4 3a wixanoro |KDC gionosiono.

Bucnoexu. Ilepsunne 8ionosnenns npu npokcumanvHux popueax I1X3 noxazye eapmi pe-
3yIbmamu ma modkce oymu anbmepHamusoio pekoncmpykyii I1X3. B ocnogi ycnixy nexcumso
JIOKANI3ayist po3pusy 36 3Ky ma AKicms mKaHuH. Moociueocmi UKOHAHHA NEPBUHHO20 8IOHO-
enenns [1X3 supiwyemovcsa nio yac onepamugnozo empydanus. Ilpu nasenocmi 6y0b-aKux cym-
Hi616 HA PAXYHOK NPUOAMHOCMI MKAHUH 00 8I0HOBNIEHHA, PEKOMEHO0B8AHO BUKOHAHHS CMAHOA-
pmHoi pekoncmpykyii 11X3.

Knrouosi cnosa: apmpockonis koninnozo cyenoby, pospue I[1X3; peincepyis I[1X3; pexo-

Hempykyis [1X3
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Beryn. CydacHe )XKUTTA TOCUTH JUHA-
MiYHE, BEJIMKa 3aIliKaBJICHICTh B CIIOPTI Ta
AaKTUBHUU BIAMIOYMHOK TIependavae pHU3UK
TpaBMyBaHHA. CrHocTepiraeTscsi MIOpiUHE
301JIbIIICHHS KUJTBKOCTI MAIIEHTIB 3 TPaBMaMu
KOJIHHOTO cyrioOy. Hemae 3araipHOBH3HA-
HOTO QJITOPUTMY JIIKYBaHHS XBOPHX 3 TOII-
KO/DKEHHSIM ~ MEPeJHBbOI  XPEecTOnoiOHO1
3B’ s13kH (I1X3). BrpaTuio akTyalibHICTh KOH-
CepBaTUBHE JIKyBaHHS, sike y 75-87% nae
XpOHIYHY NepeAHbO-MEeialIbHy HEeCTa0lIb-
HICTb, TIIBUIIYE PU3UK PO3BUTKY MiCISATPAB-
MaTU4YHOTO TOoHapTpo3y Ha 51,2% Ta 3HU-
YKEHHS AKoCTi )KUTTA [1,2,3,4]. JocmimkeHHs
BKa3yIOTh Ha BIJICYTHICTh 3aJIEHOCTI dYac-
totu po3puBy [1X3 3i craTTio, BiKOM Ta Cy-
MyTHIMH 3aXBOPIOBAHHSAMH, HATOMICTh € Yi-
TKa 3aJIeXKHICTh BiJl EHEPreTHKH TPaBMH,
YKOMITJIEKTOBAHOCTI 3aXMCHUM CHOPTUBHUM
IHBEHTapeM Ta BIAMOBIIHUM B3YyTTSAM [3].
Haityactime pospuBu I[1X3 BigOyBaroTbes
nig yac rpu B ¢yr0oi, ranadoi, perdi, Oac-
KeT0O0JI, @ TAKOK KaTaHHS Ha JIFKaX, BEJIOCH-
niesi [4]

30710TUM CTaHIIAPTOM JIiIKYBaHHS BBa-
KA€EThCSI XIpypriuHa PEKOHCTPYKIisS Mepen-
HbOI XpecTomnoaiOHoi 3B’si3ku. TiIbKkH B
CIIA Buxonyetbcest 61u3pko 350 000 onepa-
i} Opi1YHO 3 MpUBOAY pekoHCTpyKii I1X3.
3rigHo JiTepaTypHHUX naHuX, 85-90% marrie-
HTIB BIJMIYAaOTh 3aJ0BUIbHI PE3YJIbTATH.
[Ipy 1bOMY B KOPOTKO- Ta CEPEIHBOCTPOKO-
BoMy TepMiHi y 10-15% mnarmienTiB Bigmiva-
€TbCS HECIPOMOXKHICTh PEKOHCTPYHOBaHOT
3B’s3ku. IlamieHTH BIAMIYAIOTH 3HIKEHHS
mporpiouentii, BTpaty “BiAYyTTa’ 310pO-
BOT'O KoJliHa. Takok MpOIOBXKYE 3aTUIIIATHCS
npoOJIeMOI0 Y PEKOHCTPYKTUBHIN Xipyprii
KOJIIHHOTO CYTJI00y HEBIAMOBIAHICTE MIXK
wioniero (po3MipoM) MPHUKPIMJIEHHS HaTUB-
HOi 3B’SI3KM Ta JliaMeTPOM TpPAaHCIUIAHTATY
[5,6].

B 3B’s3Ky 3 pO3BUTKOM Cy4YacHOI Xipy-
prii Ta apTpOCKOMii KOJIIHHOTO CYTJI00Y, B pe-
3y/IbTaTi BUBYCHHS JaHuX Sherman rta criB-
aBTOpIB, ICHY€ 3HAYHUU 1HTEpeC J0 apTpo-
CKOIIIYHOT'0 IEPBUHHOTO BiHOBIEeHHs [1X3 -

Introduction. Rather dynamic
lifestyle of today, deep interest in sports and
outdoor activities anticipate a risk of injury.
The number of patients with knee injuries
raise every year. There is no a unified and
generally-approved algorithm to manage
injuries to anterior crucial ligament (ACL).
Conservative treatment is obsolete because
in 75-87% of cases it leads to chronical
anteromedial instability, increases the risk of
post-traumatic gonarthrosis in 51.2% and
decreases the quality of life [1,2,3,4]. The
studies display no dependence between the
frequency of ACL ruptures and age, sex, or
concomitant disorders. On the contrary, there
is a clear relation to the energy of the trauma,
the use of protective sports equipment and
adequate shoes [3]. Most frequently, ACL

ruptures occur while playing soccer,
handball, rugby, basketball, skiing, and
biking [4].

Surgical reconstruction of ACL is a
golden standard of therapy. Only in the USA,
approximately 350,000 surgeries are carried
out due to ACL reconstruction. According to
the literature, 85-90% of patients report
satisfactory results. At that, in short and
middle terms, 10-15% of patients face to the
reconstructed ligament’s failure. The patients
indicate the drop of proprioception, loss of
the “perception” of a healthy knee. In
reconstruction surgery of knee, problematic
remains also the discrepancy between the
area (size) of a native ligament fixation and
the diameter of the graft [5,6].

Thanks to the development of modern
surgery and knee arthroscopy, due to the
studies by Sherman et al., there is a string
interest to the arthroscopic primary recovery
to ACL - reinsertion. The said technology
ensures faster rehabilitation, compared to
ACL reconstruction and early movements of
a knee instead of 4-6 weeks of
immobilization. These advantages of the
methods became possible with the use of
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peincepitii. Bkazana texHosoris 3abe3neuye
OLTBII MIBUAKY peadiTiTaIlil0 Y TOPIBHSAHHI 3
pexoncrpykuiero I1X3 Ta panHi pyxu y Ko-
JIHHOMY cyTJ1001 3aMicTh iIMMOO1Ti3arii mpo-
Tarom 4-6 TwkHIB. Taki mepeBart MeTOAMKa
JTa€ 3aBJSIKM BUKOPUCTAHHIO BUCOKOMIITHOTO
IIOBHOTO MaTepiany (apMOBaHI HUTKH Ta
CTPIYKH) 3aMICTh PO3CMOKTYIHOUOTO MaTepi-
aly, JOJAaTKOBOTO BHYTPIUIHHOTO IIHUHY-
BaHHsI 3B’ S13KU Ta MIKpOQPAKTypyBaHHS B Jli-
asHOI - Mmicus  npukpimienns  (footprint).
[2,4,5,6]

Meta po6oTH — OLIHUTH PE3yNIbTATH
JIKyBaHHS TMAII€HTIB 13 MOIIKOKEHHIM
[1X3 ta po3pobutn nudepeniioBanuii mia-
XiJ B JIIKYBaHHI, 3aJIC)KHO BiJ] THITY TOIIKO-
JOKEHHS Ta TEPMiHY IICIIS TPaBMHU.

Marepiaan Ta MeToau. [{ociiuKeHHs
IpoBeJieHo y BucokocnenianizoBaHomy 1eH-
Tpi OpTONeNii, EHAOMPOTE3yBAaHHS Ta PEKOH-
cTpykTuBHOI TpaBmatosorii KHIT «Binauis-
Koi 00s1acHO1 KJTiHIuHOT JikapHi iM. M. L. I1u-
porosa Binauipkoi obmacuoi Paau». Mu mo-
PIBHSJIU pe3yJIbTaTH JIIKYBaHHS XBOPHX 3 pO-
3puBoM I1X3, sikum Gyi0 BUKOHaHO peiHcep-
ito 3B’13ku (N=40), Ta pexoHcTpykuisa [1X3
(n=50). OmiHka MPOBOJMJIACH 33 IIKAIOKO
BAIII na 2 no6y, BAIII ta IKDC 2-6-12 Ti-
JKHIB TICHs oneparii

B mpaktuii ans BU3HAYEHHS TaKTHUKU
JiKyBaHHs nomkopkeHHs [1X3 Mu BUKOpHC-
ToByeMo kiacuikamito Van der List, sika Oa-
3yetbest HAa MPT pocnmimkeHH Jokamizarii
po3puBy. 3rigHo Kiacudikalli BUAUIIIOTE 6
TUMIB po3puBy 3B’s13ku. [Ipu I Tumi pospus
JIOKaJI3y€eThCsl MPOKCUMAIIBHO, JUCTATbHUN
¢parmenT 3B’s3ku ckinagae 90% (Puc. 1).
[pu II Tumi qucransuuit pparment 75-90%
(Puc. 2) 1 mpu TpeTboMy THUNI IUCTATBHHUNA
¢parment meHmuii 3a 75 % (Puc. 3). Tum V-
VI nepenbavaroTh BiApUB 3B’A3KHU BiJ BEJIH-
KOTOMUIKOBOT KICTKH 3 KICTKOBUM (pparmeH-
ToM abo 6e3 [7].

ultra-strong sutures (reinforced threads and
strips) instead of a biodegradable material,
supplement internal splinting of a ligament
and microfracturing at the footprint [2,4,5,6].

Task of the study: to assess the
outcomes of patients with injured ACL and
elaborate a differentiated approach to the
therapy depending on injury type and period
after the trauma.

Materials and method. The study
took place at the Highly-specialized Center
of  Orthopedics,  Arthroplasty, and
Reconstructive Trauma Care of the KNP
“LLM. Pyrogov Vinnytsia Regional Clinical
Hospital of Vinnytsia Regional Council”. We
have compared the results of treatment of the
patients with ACL rupture, who underwent
reinsertion of a ligament (n=40) and ACL
reconstruction (n=50). The assessment was
made according to VAS scale on the 2nd day,
and VAS and IKDC in 2-6-12 weeks after the
operation.

In practice, to determine the treatment
tactics for ACL injury, we use Van der List
classification based on MR-imaging of the
place of rupture. This classification
distinguishes 6 types of ruptures of a
ligament. In the 1st type, the rupture is placed
proximally, the distal fragment of the
ligament takes 90% (Fig.1). The second type
stipulates 75-90% of the distal fragment
(Fig.2), and the third one — less than 75%
(Fig.3). Types 4-6 predetermine abruption of
the ligament from tibia, with or without a
fragment of bone tissue [7].
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A
Puc. 1. Tun 1 Puc. 2. Tun II po3pusy I1X3
Fig.1. Type 1 Fig.2. ACL rupture type 2

A
Puc. 3. Tun III po3pusy I1X3 Puc. 4. Tun IV po3pusy I1X3
Fig.3. ACL rupture type 3 Fig. 3. ACL rupture type 4

A

Puc. 5. Tun V ST pospusy I1X3 Puc. 6. Tun V (bony avulsion) po3pusy I1X3
Fig. 5. ACL rupture type 5 Fig. 6. ACL rupture type 5 (bony avulsion)
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Jelle P. van der List Ta Douglas N.
Mintz B 2017p nposenu pociimkeraas MPT
cKaHiB 353 mallieHTiB Ta BU3HAYMIIH, 1110 I Ta
II Tun 3yctpivaerses B 16 ta 27 % Bunaakis
BinnoBigHo. Haityactinte Busswin 111 tum -
52%.

IToka3u 10 apTPOCKOIIYHOI peiHcepIii
[1X3:

- T'ocTpuii aByIbCHBHMI PO3pUB Bif
crerHoBoi kictku (tum I Ta Il mo knacudika-
1ii Sherman),

- [TarieHTH 3 XpOHIYHUM aBYJIbCUCHUM
pospuBoMm I1X3, mpu sxomy kykca I1X3 ¢ik-
coBaHa 10 3X3,

- JloOpa sxicTh TKaHUH 3B’ s13KH (0€3 03-
HaK MOILIKO/KEHHS KYJbT1),

- YactkoBwmii po3pus [1X3 (i301p0BaHe
MOUIKO/DKEHHS TepeHbO-MeA1albHOr0 abo
3a/IHbO-JIATEPaTIHLHOTO MYUKiB),

- Po3pus [1X3 y niteit Ta miIiTKiB.

Jlo mpoTHUITOKa3iB BITHOCMMO XPOHIYHI
PO3pPUBH 3 O3HAKaMH Pe30pOIIii 3B’ A3KH, pO3-
puBM B mucTanbHuX cermeHTax (tumu I,
IV), norana sKicTb 3B’ I3KH Ta IOBTOPHUH pO-
3pUB BIJIHOBJICHOI 3B’SI3KU. TakuM YHHOM
NPUNHATTS pilIeHHS NpO BiJHOBJIEHHS a0o0
PEKOHCTPYKIIIO 3B’A3KU 0a3yeThCs Ha THII
Ta JOKajli3alii po3puBY, SKOCTI 3B’ SI3KH, Yacy
BiJl MOMEHTY TPaBMH JI0 ONIEPATUBHOTO BTPY-
yaHHs. OcTaTo4He pillIEHHS PO MOXJIUBICTb
BUKOHAHHS IIEPBUHHOTO BiJIHOBJICHHS TIPUNA-
MaeThbCsl Oe3MocepeIHbO MiJ] Yac Omeparii.
[4.6]

Xipypriuna texnika. Meroro omnepa-
TUBHOT'O BTPY4aHHS € BIJHOBJIEHHS BCIiX CTa-
TAYHUX CTa0LIi3aTOPiB KOJIIHHOTO CYTJIO0Y.
Joctyn uepe3 cTaHIapTHI apTPOCKOMIYHI
MOpTay JJIsl Bi3yami3ailii Ta OIIHKHU SIKOCT1
3B’SI3KH 1 MOYKJIMBOCTI TIPOBE/ICHHS peiHCcep-
1ii. BaxxmBo ipoBecTH ieHTU(IKALIIIO THITY
MOLIKOJKEHHS Ta BU3HAYCHHS «CIIPOMOXKHO-
cti» KyneTi [1X3. Halikpamumu ymoBamu €
CBI)XKa TpaBMa Ta He3alemiieHa KyabTs (Puc.
7).

B 3B’513Ky 3 IIIM MM pEKOMEHIye€MO T1a-
[[iEHTaM B TepionepamifHoMy nepioji MiHi-
Mi3yBaTu pyXd B CyIJI00i Ta XOAUTH 3 MUJIU-
1saMu. [Ipy HassBHOCTI BCIX KPUTEPITB UISIBIA-

In 2017, Jelle P. van der List Ta
Douglas N. Mintz in their research studied
MR-images of 353 patients and discovered
that the 1% and the 2" types occur in 16 and
27% of the cases, respectively. The most fre-
quent type is the 3 one - 52%.

Indications for arthroscopic ACL rein-
sertion:

- An acute avulsive detachment from
femoral bone (1% and 2" types by Sherman),

- Patients with a chronical avulsive
rupture of ACL, when the stump of ACL is
fixed to PCL,

- Good conditions of the tissue of the
ligaments (without signs of damage to the
stump),

- A partial ACL rupture (an insulated
injury to anteromedial or posterolateral bun-
dles),

- ACL ruptures in children and adoles-
cents.

Contraindications include chronical
ruptures with signs of ligament resorption,
ruptures in distal segments (types 3, 4), poor
quality of the ligament, and repeated rupture
of the reconstructed ligament. So, a decision
on renewal or reconstruction of a ligament
shall base on type and location of the rupture,
quality of the ligament, period from the mo-
ment of injury till the surgical intervention.
The final decision on the possibility of the ar-
throscopic primary recovery is made directly
during the operation [4,6].

Surgical technique. The purpose of
the surgical intervention is to restore all static
stabilizers of a knee. The approach is made
through standard portals to visualize and as-
sess the quality of the ligament and the pos-
sibility of reinsertion. It is essential to iden-
tify the type of injury and assess “abilities”
of the ACL stump. The best conditions in-
clude a fresh trauma and unrestrained stump
(Fig.7).

In this connection, we recommend the
patients in the pre-operation period to mini-
mize joint motions and walk with clutches. In
case of all criteria to ACL recovery, the
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HoBieHHs [1X3, yepe3 q1o1aTkoBU IEpAHBO-
MeJTiaJbHUI TOPTaJ MPOIIMBAETHCS KYIBTS
BHCOKOMIITHUM IIIOBHMM Marepiasiom. Ha-
KJIA/Ia€ThCA J[BA IIBA, BUKOPHCTOBYEMO Pi3HI
npomnrBayi, B Tomy uucii Scorpion (Puc. 8).
Micue peiHcepIlii OCBIKAETBCA Ta IPOBO-
IUTCS MIKpOQPaKTypyBaHHS KICTKOBOI TKa-
HUHH, 1[0 CTBOPIOE YMOBH JUIsI (POPMYBaHHS
pyOus B micui npukpimsieHss 3B s3ku (Puc.
9). Hacrynuum eranom ¢popMyeTbes KaHal B
JaTepaJbHOMY BHUPOCTKY CTETHOBOI KICTKH
4,5 MM Ui TpOKCHMalbHOTO (hikcaTropa
TightRope® Arthrex a6o mis ankepHoro ¢i-
kcaropa SwiveLock® uu 4,5 mm PushLock
TICJI YOTO BUKOHYETHCS pedikcalisi KyabTi
I1X3 (Puc. 10).

stump underwent suturing with ultra-strong
filaments. We make two sutures, using dif-
ferent devices, including Scorpion (Fig.8.).
Next are refreshment of the place of reinser-
tion and bone microfracturing to create con-
ditions for a scar formation in the footprint of
the ligament (Fig.9). Then a 4.5 mm canal is
formed in a lateral process of the femur for a
proximal fixing device TightRope® Arthrex,
either an anchor fixing device SwiveLock®,
or 4,5 mm PushLock, and the stump of ACL
got fixed (Fig.10).

Puc. 7. Hezamemnena xkynpTs [1X3
Fig.7. The unrestricted ACL stump

Puc. 8. IIpommBanHs 3B’ S13KK ABOMAa apMOBAaHUMH HUTKAMU
Fig. 8. Suturing the ligament with two reinforced filaments
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Puc. 9. MikpodpakrypyBaHHS BUPOCTKY CTETHOBOI KiCTKH
Fig. 9. Microfracturing of femoral process

Puc. 10. ®opmyBaHHs KaHaIy B JaTepaJbHOMY BUPOCTKY CTETHOBOI KICTKM 4.5 MM JUIsl TPOK-
CHUMaJIbHOTO (ikcaTopa Ta pedikcamist KynbTi [1X3

Fig. 10. Formation of a 4.5 mm canal in the lateral process of femoral bone for the proximal
fixing device and ACL stump refixation

Puc. 11. ApmyBanHs 3B’513k1
Fig. 11. Internal splinting of the ligament
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YacTo B CBOTil MpaKTHII MiCJIs peiHce-
puii I[TX3 Mu TpoBOIMMO BHYTPIIITHE ITUHY-
BaHHS 3B’ S13KH, TOOTO I0JAETHCS BHYTPIIITHIN
OB, SIKHH BUKOHYE POJIb JOTOMIKHOT'O CTa-
OiizaTopa Mmicis BiAHOBJICHHS 3B’ SI3KHU Ta 3a-
Oe3nedye MPUCKOPEHHS peabimiTarii Ta mo-
BEpHEHHS /10 criopTy. /1t 1boro cTBOproeMo
KaHaJI B MPOKCUMAJIbBHOMY MeTaemidisi BeJu-
KOTOMUJIKOBOT KICTKHA TIO aHATOMIYHOMY Ha-
npamky [1X3 nnga npoBeneHHS apMOBaHOI
autkn  #2  FiberWire® um  cTpiuku
FiberTape® (Pucynok 11). 3riqHo gaHux Jii-
teparypu, Schliemann B. ta cmiBaBT. BH-
SIBUJIM, 110 BUKOPHCTaHHS BHYTPIIIHBOI JH-
HaMI9HOi cTadumi3arii 3 monepeaHiM HaBaH-
taxkeHHsMm 80 H moBepTae kiHEeMaTUKY Yy KO-
JTiHHOMY CyTJ00i, aHAJOTI1YHY IHTaKTHOMY
cyrio6y. Haberli J. Ta cmiBaBT. npoanaizy-
BaM IEPEeIHbO-3aJHE 3MIIIEHHS y KOJIIH-
HOMY CYTJI001 ITiJ] Yac paHHBOTO Micisonepa-
[IAHOTO MepioAy 3 BUKOPUCTAHHSIM ayrMEH-
Talli 3B’SI3KU, PE3yJbTaTH MiITBEPIKYIOTh
saxuctT [1X3 mix gac 1 6107I0r1YHOTO BiTHOB-
NeHHs. Pe3nCTeHTHICTh 10 HaBaHTa)KEHHS B
60-80 H muxnom 50000 izenTryHa B 370pO-
BOMy cyro6i ta micyst internal bracing [1,8]

B nitepaTypi onucaHo JiKyBaHHS MOIII-
kokeHHs [1X3 y 8 miteit BikoMm 5-9 pokiB i3
BUKOHAHHSI peiHCeplii 3B’SA3KU 13 BUKOPHC-
tanasaMm Internal Brace, sky depe3 3 micsii
BUIATSUTH. B X011 TOBTOPHOTO OOCTEXEHHS,
MPT Ta noBTOpHOI apTPOCKOIii BUSBIEHO —
noBHe BinHOBIeHHS [IX3 Ta BigHOBIEHHS
CTabUIBHOCTI Cyri100a, MOBCIKACHHA aKTUB-
HICTH BiIHOBJIEHA MpoTsAroM 4 MicsuiB. Oco-
ONMUBICTIO JIIKYBaHHS AiTeH, 3BUYAIHO, € T0-
TEHI1a] POCTy AUTHHH, 1 HEOOXITHICTH IO-
BTOPHOT'O BTpy4YaHHs 1 BUJaleHHs (ikcaTopa
Internal Brace micns 3 wmic. [llunyBanHus He
000B’sI3KOBE, ajie Jla€ 3MEHILEHHS PU3HKIB
npu peabimitauii. Tomy 1 JeTani peTeabHo
OOTOBOPIOIOTHCS 13 MAIIEHTOM Ta OaThKaMu
IpU TUIAaHYBAaHHI ONEPaTHBHOTO BTPYYaHHS

[9].

In our practice, after the ACL reinser-
tion we frequently fulfill the internal splint-
ing of the ligament, i.e. add an internal suture
to serve as an auxiliary stabilizer after recov-
ery of the ligament to ensure faster rehabili-
tation and return to sport. For this reason, we
create a canal in a tibial proximal metaepiph-
ysis within the anatomic direction of ACL to
pass a reinforced filament #2 FiberWire® or
string FiberTape® (Fig.11). According to the
literature, Schiemann et al. have discovered
that the use of the internal dynamic stabiliza-
tion with a primary load of 80 N returns cin-
ematics in a knee joint, similar to the same of
an intact joint. Haberli J. et al. have analyzed
an anteroposterior displacement of a knee
during the early postoperative period upon
the use of the ligament’s augmentation. Their
results confirm ACL protection during its bi-
ological recovery. The resistance to load is
60-80N, cycle 50,000, is similar in an intact
joint and after the internal bracing [1,8].

The literature describes the treatment
of ACL damages in 8 children aged from 5 to
8 years old using an Internal Brace, subject
to removal 3 months later. A repeated MRI
discovered complete recovery of ACL and
joint stability, daily activity restored within 4
months. Treatment of children is, of course,
specific with a child’s growth potential and
the necessity of a repeated intervention 3
months later. The splinting is not must, alt-
hough decreases risks while the rehabilita-
tion, so these details shall be considered with
a patient and parents during the planning of
the surgery [9].
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Pe3yabTaTn Ta ix o0rosopenns. [Ipo-
aHaJTI30BaHO Pe3yJIbTaTH JiKyBaHHS 90 marri-
€HTIB 13 momkopKeHHsaM [1X3, ski jikyBa-
uch y BucokormerianizoBaHoMy IIEHTPI Op-
TOTeNii, EHAONPOTE3YBaHHS Ta PEKOHCTPYK-
tuBHOI TpaBmu KHIT «BinHuIbKOI 061acHOT
kJIiHiuHOi ikapHi iM. M. L. [Tuporosa Binnu-
1pkoi obnacHoi Pagm» B mepiox 2018-2020
pp. B 40 Bumagkax BHKOHAHO pEiHCEPIIiIO
3B’SI3KM, Ta BHYTPIIIHE IMHMHYBaHHA. Y 50
XBOPHX IpoBeieHa pekoHcTpykitis [1X3.

Bci narieHTs TOBEpHYIUCH 10 TIOTIEpE-
JTHBOTO PIBHS aKTHBHOCTI Ta CIIOPTY B TIEPiOJ
12 twx. Ha apyry moOy micis peincepmii
3B’SI3KH MMAIIEHTH BiIMiYalid MEHIIHA 00JIbO-
BUI CHUHJIPOM MOPIBHSHO 31 BIJUYTTSAMH IIi-
CJISl PEKOHCTPYKIIii, a came 4,1 TOopiBHAHO 13
5,3. B rpymni mamieHTiB michs peiHcepii
I1X3 B mepiof 2-6 THX BiAMIYEHO MEHIITI TI0-
Ka3HUKU OO0JbOBOTO CHHAPOMY, a came 2,25
nopiBHSHO 13 3,4 B Tpymi pPEKOHCTPYKIIii
I1X3. IIpu ormsiai B 2 THXKHI TAIIEHTH MICIIS
peiHcepIlii BiAMIYaId MOMIPHUN OOJIbOBUIA
CUH/IPOM Ta piBEHb aKTUBHOCTI 66,443,5 mo-
PIBHSHO 13 TpPYNOK MiCHs PEKOHCTPYKIIi
3B’s13ku 61.3+2.6 3a mkanoro IKDC. B mricTs
THXKHIB MAIl€EHTH 000X TPy BiAMIYalOTh 3Ha-
YHEe MOKpaIleHHs (QYHKIIIOHATBHOTO CTaHy
Ta 3MEHIICHHS OOJBOBOTO  CHHJIPOMY,
80,2+2,8 Ta 76,9+3,1 BignosigHo. 3a 12 THX-
HIB MallleHTH 000X Py BiIHOBIIOIOTHCS (a-
KTHYHO TIOBHICTIO Ta TIOBEPTAOTHCS JI0 TIOB-
HOIIIHHOTO XHUTTA. 93,943,6 Ta 91,7£2,4 3a
mkanoro IKDC BignosiaHo.

[TamienTHn mnepumoi Tpymu BiAMIYaIH
00’€KTUBHO O1bIly (PYHKIIOHATIbHY aKTHB-
HICTb, 3T1ITHO MYHKTIB IIK&JIMW OIIHKH, Ta
HIBHJIKY peaduniTaiiio B nepiof 2-6 THXKHIB.
B nepiog ornsay B 12 Tk B 000X rpymnax
B1JIMIYalOTHCSI 00’ €KTUBHO OJTHAKOB1 PE3yiIb-
TaTH, BIAMIHHICTG CTATUCTUYHO HEIOCTOBI-
pHa.

Results and discussion. The analysis
covered the outcomes of 90 patients with
ACL damage, who underwent treatment at
the Highly-specialized Center of Orthope-
dics, Arthroplasty, and Reconstructive
Trauma Care of the KNP “I.M. Pyrogov Vin-
nytsia Regional Clinical Hospital of Vinny-
tsia Regional Council” during the period
from 2018 till 2020. In 40 cases, we carried
out reinsertions of the ligaments and the in-
ternal splinting. 50 patients got ACL recon-
struction.

All patients returned to previous activ-
ity level and sports within 12 weeks. At the
second day after the reinsertion of the liga-
ment, the patients reported smaller pain syn-
drome compared to the feeling after the re-
construction, namely 4.0 compared to 5.3. In
the group of patients after ACL reinsertion
within 2-6 weeks, reported were lower values
of pain syndrome, namely 2.25 compared to
3.4 in the group of ACL reconstruction. At
the examination in 2 weeks, the patients after
the reinsertion indicated a moderate pain syn-
drome and activity level 66,4+3,5 compared
to the ligament reconstruction group
61.3+£2.6 according to IKDC scale. In six
weeks, the patients from the both groups state
a significant improvement of their functional
conditions, and the decrease of the pain syn-
drome, 80,2+2,8 and 76,9+3,1 respectively.
In 12 weeks, both groups of patients recov-
ered almost completely and returned to their
regular life with the values 93,9+3,6 and
91,742,4 respectively according to IKDC
scale.

The patients from the first group re-
ported an intrinsically higher functional ac-
tivity according to the scales of assessment
and faster rehabilitation during 2-6 weeks.
Examinations in 12 weeks discovered
straightly similar results in both groups, the
different was statistically insignificant.
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B ogHOMy BUNagKy pu peKOHCTPYKIIT
[1X3 BuUsBIEHO PO3BUTOK APTPHUTY, IO MOT-
peOyBajio IOBTOPHOT'O ONEPATUBHOIO BTPY-
YaHHS Ta BUAAJICHHS NMPOKCHMAIBHOTO TBHU-
HTa B TEPMIH 8 THIK MiCIs onepartii.

Mu npuTpuMy€eMOCH 3arajabHOIPUNHS-
TOT'O MPOTOKOIY peadiniTalii micns peincep-
uii [1X3, sxuit nependavyae HACTYITHI KPOKH:

1 THOKIIEHB TTiCTIs OTIepallii:

- 00’em pyxiB — 0-100 rpamycis;

- OCbOBE€ HABAaHTAKEHHS — BHUKOpPHC-
TaHHs | HiJUIOKITHHKA, KO0 HEOOXIIHO, HO-
pMalizalisi maTTepHy XOIH;

- BIIPaBM — aKTHBALisg POoOOTH 4-T0JI0-
BOT'O M 5132 CTETHA, aKTUBHUH ITiTHOM BHIIPSI-
MJIeHOI Horu, npuciganus (0-45 rpangycis);

2-8 TWOKJICHB TICIISI OTepartii:

- IIOBHE BICOBE HABAHTAXXEHHS, IPO-
JIOBXKEHHS BIIPaB Ha BIJHOBJICHHS cuin 0e3
oiry;

8 THXKHIB — IIOYaTOK OIr0BOI MPOrpamu;

12 THXKHIB — MOYATOK cCrenu(piaHuX
CTIOPTUBHUX TPEHYBAHb.

BapTto akueHTyBaTH yBary Ha OuIbIINN
JI03BOJIEHUH 00’ €M pyXiB Bke Ha 1 THXHI 1O-
PIBHSHO 13 NMPOTOKOJOM peabinmiTaii micis
pexoHcTpykii [1X3.

BigmoBigHO OO HaBeAEeHUX MAHUX Ta
BJIACHOTO JIOCBily, MU 0a4MMO TiepeBaru Bu-
koHaHHs peiHcepuii [1X3 npu neranbHOMY
B1J100p1 MAIlIEHTIB BIAMNOBIAHO A0 MOKAa3iB.

[lepeBaraMu BHKOPHCTaHHS TEXHOJIO-
rii peincepuii [1X3 3 BHYTpilIHIM IIWHYBaH-
HSIM €:

- MastoiHBa3sUBHUI METOI;

- BincyTHicTh HEOOXiAHOCTI Ta ycKia-
THEHb 111 9ac 3a00py ayTOTPaHCIUIAaHTATY;

- 36epexenns anaromii [1X3 3 opieH-
TaIli€f0 BOJIOKOH KOJIareHy Ta KPOBOTIOCTa-
YaHHSM Y 3B 513111,

- 30epeskeHHs MPOMpPIONeNIii y KOJIH-
HOMY CyTJ1001;

- Binbm mBunka peabimitartis;

- 3MeHIIIeHHS Yacy MOBEPHEHHS J10 PO-
00TH Ta 3aHATTS CIIOPTOM;

In one case, the ACL reconstruction
discovered the development of arthritis, re-
quiring a repeated surgical intervention to re-
move a proximal screw 8 weeks after the op-
eration.

We follow the generally-accepted re-
habilitation protocol after ACL reinsertion,
stipulating the following steps:

1% week after the operation:

- the range of motion — 0-100 degrees;

- axial loading — the use of an arm-rest
for normalization of the patter of walking, if
required,;

- exercises — an activation of the work
of musculus quadriceps femoris, including an
active rise of the straight leg, squatting (0-45
degrees);

2-8 weeks after the surgery:

- a repeated axial loading, continued
exercises to restore the muscle force without

running;

8 weeks — the beginning of the running
program;

12 weeks — the start of special sport
trainings.

It is worth to emphasize the larger
range of motion allowed already in the 1%
week, compared to the rehabilitation protocol
after the ACL reconstruction.

According to the stated data and own
experience, we can see the advantages of
ACL reinsertion upon conditions of an accu-
rate selection of the patients according to in-
dications.

Advantages of the ACL reinsertion
with the internal splinting:

- Low invasivity of the method;

- No need and complications due to au-
tograft collection;

- Preserving the anatomy of ACL with
the orientation of collagen fibers and blood
supply to the ligament;

- Preserving of the proprioception of
the knee joint;

- Faster rehabilitation;
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- MOXnHMBICTh 3aCTOCYBAaHHS y Ie/IiaT-
PUYHIN TIPAKTHUILL;

- MOXNHBICTh 3aCTOCYBaHHS Ipu Oa-
raTo-3B’sI3KOBiil TpaBMi KOJIHHOTO CyTJI00a;

- [Tonepemxye po3BUTOK OCTE0apTPO3y
B JIOCIII/DKEHHSX Ha TBapHHAX;

- Ilpu HeoOXimHOCTI 3aBXKIM 3aulla-
€TbCS MOXJIUBICTb BUKOHAHHS PEKOHCTPYK-
uii 11X3

Cepen HeTOTIKIB MOYKHA BUIITUTH Bij-
CYTHICTB JJOBrocTpoKoBuX (ToHaa 5 ta 10 po-
KiB) pe3ynbTatiB JikyBaHHsA. KpiM Toro € 00-
MEXKCHHS JI0 MPOBEJCHHS peiHCepIlii, ake
PEKOMEHZOBaHE paHHE OIEpaTHBHE JIKY-
BaHHS (IIPOTATOM MEPIIMX 3 MICSIIB MicIs
TpaBMH) Ta YiTKO BU3HAYEHA aHATOMIYHA JIO-
KaJi3allis pO3pUBY 3B SI3KHU.

BucHoBku.

- [lepBuHHE BiIHOBJIEHHS IIPH MTPOKCHU-
MasibHUX po3puBax [IX3 mokasye rapHi pe-
3yJIbTaTH Ta MOXKe OyTH albTEPHATUBOIO pe-
koHCTpyKuii [1X3.

- Jlokamizarii po3puBy I1X3 Ta axicTe
TKaHUH JIGKHUTb B OCHOBI TapHOTO Pe3YIb-
TaTy.

- PitieHHs 1po MOXKIIMBICTh BUKOHAHHS
nepBUHHOrO BigHOBIeHHs [IX3 mpuiima-
€TbCS TIJABKU il Yac ONEPAaTHUBHOIO BTPY-
yaHHs. [Ipu HasiBHOCTI Oy/b-KHUX CYMHIBIB
Ha paxyHOK MPUJATHOCTI TKAHUH JI0 BiJTHOB-
JICHHSI, PEKOMEHI0BaHO BUKOHAHHS CTaH/1ap-
THOT pekoHCTpyKIii [1X3.

- Ilepunne BimHoBNeHHA [1X3 moxe
OyTH BHKOPHCTAaHUM Y MEAiaTpUYHI IMpak-
THULI1 3 4yIOBUMHU KITIHIYHUMHU pe3yJIbTaTaMu.

- Bukopucranas Texnonorii Inter-
nalBrace 3abe3mneuye MOYAaTKOBY CTaOiib-
HICTh Y KOJIIHHOMY CYIJI001, 3aXUIIa€ 30HY
BIJIHOBJICHHSI, @ TAKOXK JIO3BOJISIE pAaHHE HaBa-
HTa)XEHHS Ta TOBHUHN 00’ €M PyXiB.

- Bukonannst Hatsary InternalBrace no-
BUHHE BUKOHYBATHCS B ITOJIOKEHHI TOBHOTO
PO3TUHAHHA, JUISl TOMEPEKEHHS PO3BUTKY
ATPOT€HHOI KOHTPAKTYPH Y CYTI00i.

- Shorterperiod before the return to
work and sport activities;

- Suitability for pediatrics;

- Suitability in case of multi-ligament
knee trauma;

- Osteochondrosis
proved by animal tests;

- ACL reconstruction always remains
possible.

Among the disadvantages of the
method, one can distinguish the lack of long-
term (over 5 and 10 years) results. Moreover,
there are certain restrictions like early surgi-
cal treatment (recommended within the first
3 months after the injury), and specific ana-
tomical localization of the rupture.

Conclusions.

- The primary recovery after proximal
ACL ruptures shows good results and could
be an alternative to ACL reconstruction.

- Localizations of the ACL ruptures
and the quality of tissue are prerequisites of a
good result.

- A decision on the possibility to carry
out the primary ACL recovery can be made
only during the surgical intervention. If there
are any doubts in the ability of tissues to re-
cover, the standard ACL reconstruction is
recommended.

- A primary ACL recovery is suitable
for pediatrics and demonstrates good clinical
results.

- The use of the InternalBrace technol-
ogy ensures a primary stability of knee, pro-
tects the recover area and allows early load-
ing and full range of motions.

- The tension of the InternalBrace must
be fulfilled in the position of complete exten-
sion to prevent the development of a iatro-
genic joint contracture.

prevention ap-
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ADVANTAGES AND FEATURES OF ARTHROSCOPIC REINSERTION
OF THE ANTERIOR CRUCIATE LIGAMENT OF THE KNEE JOINT
WITH INTERNAL SPLINTING (internal brace technology)
Lutsyshyn V. G.%, Maiko V. M.%, Filonenko Y. A.l, Maiko O. V.2
1 Communal Non-Profit Entity “M. |. Pyrogov Vinnytsia Regional Clinical Hospital
of Vinnytsia Regional Council”, 46 Pyrogov Str., 21018 Vinnytsia
2 Pyrogov M. I. National Medical University of Vinnytsia,
56 Pyrogov Str., 21018 Vinnytsia

Background. Despite the annual increase in the number of patients with knee injuries,
there is no generally accepted algorithm for treating patients with anterior cruciate ligament
injury (ACL). Conservative treatment is ineffective, as in 75-87% gives chronic anterior medial
instability, increases the risk of post-traumatic arthritis by 51,2%. There is a considerable in-
terest in arthroscopic primary recovery of ACL.

The aim of the study is to evaluate the results of treatment of patients with ACL rapture
and to develop a differentiated approach in its treatment.

Materials and methods. The results of treatment of patients with ACI rupture who under-
went ligament reinsertion (n = 40) and ACL reconstruction (n = 50) were analyzed. The as-
sessment was performed on the scale of VAS for 2 days, VAS and IKDC 2-6-12 weeks after
surgery

Results. On the second day after the ligament reinsertion, patients had less pain com-
pared to their post-reconstruction sensations: VAS 4,1 versus 5,3. In the group of patients after
reinsertion of ACL in the period of 2-6 weeks there were lower rates of pain, namely 2,25 com-
pared with 3,4 in the group of ACL reconstruction. At 2 weeks after reinsertion, patients re-
ported moderate pain and an activity level of 66,4 + 3,5 compared with the 61,3 + 2,6 ligament
reconstruction group on the IKDC scale. At 6 weeks, the positive dynamics persists, 80,2 + 2,8
and 76,9 £ 3,1 IKDC, respectively. In 12 weeks, patients in both groups recover almost com-
pletely and return to daily activity, 93,9 + 3,6 and 91,7 + 2,4 on the IKDC scale, respectively.

Conclusions. Primary recovery for proximal ACL ruptures shows good results and may
be an alternative to ACL reconstruction. Success is based on the location of the ligament rup-
ture and the tissues quality. The possibility of the initial ACL recovery is solved during surgery.
If there is any doubt about the suitability of tissues for recovery, it is recommended to perform
a standard reconstruction of ACL.

Key words: knee joint arthroscopy; ACL rupture; ACL reinsertion; ACL reconstruction

INPEMMYIIECTBA U OCOBEHHOCTH APTPOCKOIIMYECKON PEUHCEPIIUH
MEPEJHEN KPECTOOBPA3HOM CBSI3KW KOJJEHHOI'O CYCTABA
C BHYTPEHHUM HIMHUPOBAHUEM (TexnoJiorus internal brace)
Jlyumuummn B. I'.1, Maiiko B. M.}, ®unonenxo E. A.L, Maiiko E. B.?
1 KHII «BuHHHIIKAs 06J1acTHAS KIMHUYecKas 6oabHuna um. M. H. ITuporosa
Bunnuukoro odsaacrtuoro Cosera», 21018, r. Bunnuua, yi. [luporosa, 46
2 BUHHMIIKMiIT HAMOHAJBHBI MeIUIMHCKU yausepcurer uM. M. U. Iluporosa
Bunnuukoro obsactuoro Cosera», 21018, r. Bunnuua, yia. Iluporosa, 56
Axmyanvnocme. B nacmoswee apems, Hecmomps Ha edce200HOe ygenudenue Koauvec-
Mmea nayueHmos ¢ mpasmamu KOIeHHO20 Cycmasd, Hem oOWenpuUsHaHHo20 alcopumma iede-
HUsL OOILHLIX ¢ nogpedcoenuem nepeonell kpecmooopasnot cesasku (IIKC). KoncepsamusHoe
JleyeHue Heaghgexmusro, max kaxk 6 75-87% oaem Xponuueckyro nepeoHe-meouaibHyo Hecma
OUNLHOCMB, NOGBILUAEM PUCK PA38UMUS NOCIIMPABMAMUYECK020 2oHapmpo3a Ha 51,2%.
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Habnwooaemcs snauumenvHulil unmepec Kk apmpoCcKOnu4ecKkomy nepeuyHoMy 80CCHAaHOBLEHUIO
1IKC.

Lenv pabomot - oyenums pezyibmamol aewenus nayuenmos c¢ nogpedicoeruem [IKC u
paspabomams Ouppepenyuposantbvlii LOOX00 8 €20 JIeYeHUU.

Mamepuaner u memoowl. Ilpoananusuposansvi pe3yibmamsl jeyeHuss O0IbHLIX C pa-
spvigom [IKC, komopvim Ovlio 8vinonneno peurcepyuio cesasku (n = 40), u pekoncmpyxkyus
IIKC (n = 50). Oyenka nposoounace no wkane BAII na 2 cymxu, BALII u IKDC 2-6-12 nedenw
nocie onepayuu

Pezynomamul. Ha emopvie cymxu nocie peuncepyuu ceAa3u NAYUeHmMbl Ommedanu
MeHbuull 601e601U CUHOPOM NO CPABHEHUIO C OWLYWEHUAMU NOCIe PEKOHCMPYKYUU, d UMEHHO
4,1 no cpasnenuro ¢ 5,3. B epynne nayuenmos nocie peuncepyuu IIKC 6 nepuoo 2-6 neo om-
MeyeHo MeHbuue noxazamenu 001e6020 cunopoma, a umenno 2,25 no cpasnenuro ¢ 3,4 6
epynne pexoucmpykyuu IIKC. 3a 2 nedenu nayuenmol nocie peuncepyuu ommeyanu yMepeH-
HbIll 001e80LU CUHOPOM U Ypo8ensb akmusHocmu 66,4 + 3,5 no cpasnenuio ¢ epynnoii nocie pe-
KoHcmpykyuu ceazu 61,3 + 2,6 no wxane IKDC. B 6 Hedenb coxpaHsaemcs noiojcumenbHasn
ounamuxa, 80,2 = 2,8 u 76,9 + 3,1 IKDC coomsemcmeenno. 3a 12 nedenv nayuenmol 0beux
2PYNN 80CCMAHABIUBAIOMCA NPAKMUYECKU NOHOCIBIO U 8036PAUAIOMCS K NOTHOYEHHOU HCU-
3nu. 93,9+ 3,6 u 91,7 + 2,4 no wxane IKDC coomeemcmeeHHo.

Boteoowi. [lepsuunoe soccmanosnenue npu npoxcumanvHulx paspwieax IIKC no-
Kasvleaem xopouiue pe3yiomamsl U Modxcem ovimo anomepuamusou pexoncmpykyuu I1IKC. B
OCHOGe ycnexa Jedcum JOKAIU3AYus paspvléa CeA3KU U Kauecmeo mxaneu. Bozmooxcnocmu
8binoIHeHus nepsuuno2o eoccmarnosienus IIKC pewaemcs 6o epems onepamusHo2o emeula-
menvemaa. Ilpu Hanuyuu Kakux-1ubo cOMHeHUll Ha cuem 200HOCMU MKAHel K 80CCMAaHo8Ie-
HUI0, peKoMeHOyemcsl blnoaHenue cmanoapmuou pexoncmpykyuu [IKC.

Knroueewie cnosa: apmpockonus konennoeo cycmasa, paspuis IIKC; peuncepyus IIKC;
pexoncmpyxyus IIKC

BigomocTi npo aBTOpIB:

Jlynnumuna Bagum I'puropoBud, 10KTOp MEAUYHUX HAYK, JIIKap OpTONEA-TPaBMATOJIOT
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