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Introduction:

Besides patients having an acute rupture of the ACL with a clear
therapeutical strategy there are increasingly young patients with chronical
anterior instability and degenerative arthritis of the medial compartment and
varus malalignment. This constellation is taxing severely the operative
procedure considering that there is not only the instability which has to be
treated but that also an improvement of the arthritis symptomatology has to be
achieved. In this paper we present a therapeutical concept of high tibial
osteotomy combined with an arthroscopic assisted reconstruction of the ACL
which is performed as a single procedure since the early 80-ies. The goal is to
remove two severe arthrogenic factors correcting the instability and the
pathological anatomical axis, to reduce the medial knee pain and to improve
the use of the knee in life activities. Appropriate management is based on
early diagnosis, indication and a good surgical technique. Chronic rupture of
the anterior cruciate ligament in patients who persist in playing Sports puts
high demands on the affected knee. The long-term result is to develop
osteoarthrosis.[1-9,12,13,14] Some of these patients also can develop varus
malalignment, which i1s due either to narrowing of the medial tibiofemoral
compartment or widening of the lateral compartment, or a combination of
both. This Situation tends to occur in patients who have undergone a previous

medial meniscectomy, or are developing medial compartment osteoarthrosis.
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The addition of a ruptured ACL on top of a medial meniscectomy further
increases the risk of osteoarthrosis when compared with ACL rupture alone
[15,16].

In the majority of patients we are dealing with a “knee abuser” in which
the natural history has been often the same: acute anterior cruciate ligament
rupture, rehabilitation, an almost full functional recovery and an early return
to sports activity. Then with time the knee abuser usually has multiple
episodes of giving way, an initial arthritis and often comes to the surgeon with
a locked knee due to a medial meniscus bucket handle or for a
symptomatology of medial joint line pain.

Materials and methods:

To be included in this study, patients had to have varus malaignment
treated by open wedge high tibial osteotomy and ACL deficiency treated by
bone-patellar tendon-bone graft or hamstring tendons reconstruction. From
January 1999 to September 2001, 25 active patients (age 26-56, middle 35)
with an ACL deficient knee, undergoing a valgus HTO were included in this
study. There werell females and 14 males. 15 patients had advanced medial
femorotibial arthritis. The minimal Follow-up was one year.

Many authors have reported that HTO provides beneficial results when it
is performed early in the course of degenerative cartilage process in young or
middle age patients, especially if they have an ACL deficient knee.

Preoperative planning:

Most of the authors take as reference the femoro-tibial axis and define an
angular correction [6,7,8]. based on the hip to ankle x-rays with bi or
monopodal weight bearing taking in account the length of the segments,
medial abrasion excluding the lateral laxity which increases the varus. The

goal of this angular correction is to move the mechanical axis to the level of
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the lateral tibial plateau in an area situated between 62% and 66% of the width
of the knee which corresponds to a 3° to 6° valgus [7]. It is always very
important to make a good quality lateral radiography to measure and to
control the posterior tibial slope, in order to correct it during the HTO if
necessary.

Surgical technique:

We perform in an open wedge HTO using a special plate with a spacer-
tooth (ARTHREX) that corrects the alignment preventing a bone collapse
when sliding into the osteotomy cut. The plate is fixed to the bone with four
screws, two proximal and two distal to the osteotomy. This osteotomy if
compared to the closing wedge technique is easier, more precise, does not
need a fibula osteotomy and preserves the bone stock for an eventual TKR.
This type of osteotomy can be easely used in association with an ACL
reconstruction.

18 ACL were reconstructed with a bone-patellar tendon-bone autograft
and another 7 with the hamstrings tendons.

By the ACL reconstruction with a bone-patellar tendon-bone autograft
we used a modification of the Jones Operation [7]. A free graft of the middle
third of the patellar ligament was taken and the bone ends anchored through a
pit in the femur and a tunnel in the tibia. That graft ends were fixed to the
bone by tension wire loops and screws, after performing the tibial osleolomy.

By the last 7 Patients ACL were reconstructed with a hamstrings
tendons. A longitudinal incision is made on the anteromedial aspect of the
proximal tibia. Then the hamstrings tendons are dissected and the superficial
layer of the medial collateral ligament is divided proximal to its tibial

insertion.
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A Homan retractor is placed posteriorly and under fluoroscopy a guide
pin is inserted obliquely from medial to lateral. The HTO is made distally to
the pin preserving a hinge of intact cortical bone on the lateral side.

Then the osteotomy is open forcing the knee in abduction and a special
tool (wedge opener) is advanced into the osteotomy until the desired opening
angle is obtained. After a fluoroscopic control the plate is positioned and fixed
with four AO screws. The osteotomy gap can be filled with autologous iliac
crest graft, with allograft or with bone substitute.

Increasing posterior tibial slope increases the tendency for anterior tibial
translation. Increasing the tibial slope worsen ACL deficit but helps posterior
cruciate ligament deficit.

When dealing with an HTO and an ACL deficient knee, we should open
the osteotomy line more posteriorly than anteriorly to reduce the tendency of
an anterior tibial translation.

Actually we prefer to use as a graft the doubled hamstrings tendons.
After we have dissected and prepared the tendon graft, we perform the
arthroscopic examination and we treat the intrarticular pathology (meniscal
tears and /or cartilage degeneration). Then we make the femoral and tibial
tunnels in the usual way. Only at this point the osteotomy cut is made, the
tibial plate i1s introduced and fixed to the tibia. When the HTO is stabilized,
the tendon graft is passed and fixed in the femoral and in the tibial tunnel with
two reasorbable screws and the sutures of the doubled hamstring are fixed
over one screw of the plate.

In special cases in which the arthrosis is more advanced and the notch is
almost closed, we associate to the HTO a lateraplasty as proposed by Coker
and Arnold.

Post-operative care:
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The knee is immobilized with a ROM brace in full extension. The brace
allows full range of motion when unlocked. Passive flexion-extension in a
CPM machine, quadriceps setting and straight leg raising exercises are begun
the day after surgery. After the isolated HTO and also if the HTO is associated
to the ACL reconstruction, partial weight bearing is allowed after 30-45 days
and full weight bearing after 45-60 days from surgery.

Results and discussion.

The preoperative IKDC scores were different between the groups due to
the amount of pain, instability and especially to the degree of the
arthritis.Before surgery 6 patients were graded B, 10 patients were graded C, 9
patients were graded D. After surgery 4 patients were graded A, 14 patients
were graded B, 6 patients were graded C and 1 were graded D. No patient was

made worse by surgery (table 1).

Table 1.
Results of the operations: ISDC score. (n — 25)
Preoperative Postoperative
A 0 4
B 6 14
C 10 6
D 9 1

The management of a patient with a ruptured ACL largely depends on
how active the patient wishes to be, such that an active Sports player is best
advised to undergo a re-construction.[10,14]. However, reconstruction of the
ACL itself can increase the risk of osteoarthrosis.[4,7,11]. One of the factors
involved is acquired varus malalignment.[9]. This study has shown that

performing a valgus tibial osteotomy at the same time as recon-structing the
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ACL is a safe Operation with a low morbidity. The results show marked
symptomatic improvement, with excellent clinical stability and good overall
patient sat-isfaction. Only 15 patients (60%) returned to regular Sports,
however, and only one patient to competitive Sports. In general, a patient will
perform Sports at a level where they maintain the same functional knee
stability and stay pain free. Therefore, as the knee deteriorates they will drop
their sporting class to a level that keeps the same functional grade.
More recently, in a biomechanical study, the theoretical load on the ACL in
anterior tibial translation was found to be three times greater when the
posterior slope of the tibia exceeded 10° than when it was less than this during
unilateral weight bearing [5]. As a result, the osteotomy has been modified to
include closing the anterior portion in those patients who have a posterior
tibial slope of greater than 10°, to under 10°. Great care is taken not to
augment the tibial slope in any patient.

Conclusion.

The combined Operation is indicated for those symptomatic sportsmen
with chronic rupture of the ACL who have developed varus malalignment of
their knee either from medial tibiofemoral compartment joint narrowing
especially after a medial meniscectomy, or who have lateral tibiofemoral com-
partment joint opening secondary to a posterolateral lesion that occurred at the
time of the original injury, and where reconstruction has failed. The lateral
compartment can also open up as a late sequelae of marked medial
compartmenl narrowing. It is essential to perform a valgus tibial osteotomy in
all cases where there is lateral compartment opening, whatever is decided for
the ruptured anterior cruciate ligament.

Valgus tibial osteotomy combined with an intraarticular ACL

reconstruction stabilizes the knee reduces pain, stops the early progression of
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osteoarthrosis, and allows most to return to leisure Sports, in those
symptomatic patients with chronic rupture of the ACL and acquired varus

malalignment.
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PexoHcTpyknusi mnepeaHeil KpPeCTOBHIHOW CBSI3KH M BBICOKAS
0CcTe0TOMHUSA 00/1b1Ie0EPIOBOIi KOCTH KAK KOMOMHMPOBAHHAS Mpoleaypa
NpU nepelHedl HECTAOWIBHOCTH W OCTE0APTPO3e MeAHAJBHOIO OTaesa
KOJIEHHOT'0 CyCTaBa.

P.llIa6yc, B.Opnsincku, E.Araes (Bena, ABctpusi), 1.3a3upnsiii (Kues,
Ykpauna).

IlepBble 25 OOJBHBIX, KOTOPHIM  MPOBEACHHO KOMOMHUPOBAHHOE
JIeYEHUE O BOCCTAHOBJICHUIO TEPEAHEN KPECTOBUIHOW CBSI3KHM KOJEHHOIO
CycTaBa U BBICOKYIO MPOKCUMAJIbHYIO OCTEOTOMUIO OOJIBIIEOEPIIOBOM KOCTH,
Obin  oOcnenoBaHbl 4epe3 rojA mocie omnepanuu. KomOuHuUpoBaHHas
omepaiusi ObUla BBINOJIHEHA Y OOJBHBIX C CHUMIITOMATHKON TMOBPEXICHUS
I[IKC wu BapycHoil aedopmanuu KojdeHHOTO cycraBa. Omepauusi Oblia
MaJOTpaBMAaTUYHOW W 3HAYUTENBHO  yidydliuia  CTaOWJIBHOCTH U
(YHKIIMOHAIBHYIO CIOCOOHOCTH KOJIGHHOTO cycTaBa. He ObLIO BBISBICHO
PEHTIE€HOJIOTUYECKUX TPU3HAKOB MPOTPECCUPOBAHMUSI OCTE0apTpo3a, 23
O0onbHbIX (92%) uMenu XOpOIIMH U YHOBIECTBOPUTEIBHBIA PE3YyIbTAThI
oreparuu. [IpencraBneHHass BBICOKAsl BallbIU3UPYIONMIAs OCTEOTOMMS
Oonbie0epIioBoil koct yiyuinuia pe3yiabrar miactTuku [IKC y 0oiabHBIX ¢
BapycHOM aedopManuend u paciupuia nmokasanus k mactuke [IKC, Bkimrovas
O0onbHbIX, Mitaiiee 40 JeT ¢ 0CTe0apTPO30M MEAUATBLHOTO OT/AENa KOJIEHHOTO
CyCTaBa.

KnroueBpie cnoBa: peKOHCTPYKIUA NEPEAHEN KPECTOBUIHOM CBS3KH,
BaJIbI'yCHasi TUOWANIbHASI OCTEOTOMHUSI, OCTEO0APTPO3 MEIUATILHOTO OT/IENA,

KOJICHHBIHN CYCTaB.
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PexoHcTpyKIlisi HepeqHbOI CXPelleHOol 3B I3KM Ta BUCOKA 0CTE0TOMIfA
BEJIMKOTOMUJIKOBOI KICTKM IK KOMOIHOBaHa mpoueaypa npu nepeaHii
HeCTa0LIBHOCTI Ta 0CTE0APTPO3i MEeAUATBLHOI0 BIAAITY KOJIHHOTO
CyrJooy.

P.1lla6yc, B.Opnsucku, E.Araes (Binens, ABcTpis), [.3a3ipHuit
(KuiB,Ykpaina).

Beryn. KiapKicTh MONOIUX XBOPUX 3 XPOHIUYHOIO MEPEIHE-MEINATBHOIO
HECTAOUIBHICTIO Ta OCTE0apPTPO30M MEIUAIBHOTO BIAAULY KOJIIHHOTO CYTiIo0y
3 BapycHow aedopmaiiiero 30ubiyeThes. i XxBopi nmoTpeOyrOTh HE TUIBKU

Xipypriunoi ctabuiizaiiii cyrino0y, ajne 1 JIKyBaHHS OCTE0apTpo3y.

Metoto  poGotu € oImiHka e(EeKTUBHOCTI BHUCOKOI MPOKCUMAIbHOI
OCTEOTOMIi BEJIIMKOTOMUIKOBOT KICTKM B TMO€JHAHHI 3 apTPOCKOIMIYHOIO
MJIACTUKOIO MEPEAHBOT XPECTONO10HOT 3BSI3KHU.

Marepian 1 wmetoau. Hamu mnpoBeneHe IiKyBaHHS 25 XBOpUX 3

OCTE0apTPO30M KOJIHHOTO cyriopoy 2 ctasli (kiHok Oyno 11, 4onmoBikiB —
14), cepenniii Bik xBopux ckjiaB 35 pokiB. [lepmum eTanom BUKOHYBaBCS
apTPOCKOMIYHUN  AeOpuAMEHT Cyriao0y, KaHaaud B  CTETHEBIM Ta
BEJIMKOTOMUJIKOBIA  KiCTKaX, 3a0ip ayroTpaHcruiantatiB. Ilicas 1poro
BUKOHYBAJIaCh BJIACHE OCTEOTOMIdA 1 MeTanoocTeocuHTes. [loTiM npoBoauBcs
TPAHCIJIAHTAT TMEPEeIHbOI  XPECTOBUAHOI 3BsI3KM 1  (ikcaiis #oro
iHTepdepenTHuMu  mypynamu. llicns  omepamii  KOJMIHHHME — cyryio0
IMMOOUTI3yBaJIM IIMHOK 3 WIApPHIPOM Ha PIBHI CYyrJIo0y B IOJIOKEHHI
po3ruHanHs. [lacuBHI pyxu B Cyrio01 po3NOYMHAIM HACTYIMHOTO TICHS
omeparlii JAHS 3a JOMOMOIOI0 MOTOPHOI MIMHHM. PO3BaHTa)XKeHHS KIHIIIBKU
MPOBOAWIIN 10 6 THXKHIB, TOBHE HABAHTAXKEHHS JI03BOJISLIA Yepe3 8 THXKHIB.
Pesynbrat. KonTposabauit orisig 0yno nOpoBeAeHO BCIM XBOpUM depe3 1 pik

no oneparii. [{o ta micnsa onepaiiii cyrno6 ouintoBanu o cuctemi IKDS. Jlo
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omnepaiiii 6 xBopux 0yJyo BimHeceHo no rpynu B, 10 xBopux — go rpynu C, 9
xBopux — g0 rpynu D. Ilicnsa omepariii 4 xBopux Oyno BITHECEHO 0 TPyIu
A, 14 — no rpynu B, 6 — no rpymu C, 1 — 1o rpynu D. YV %0aHOT0 XBOPOro He
OyJI0 MOTIPIIEHHS OPTONEAUYHOTO CTaTyca.

He Oyno BUSBIEHO PEHTIEHOJOTIYHUX O3HAaK MPOTrPECyBaHHS
octeoaptpo3dy, 23 xBopux (92%) manu goOpuil Ta 3aJOBUIBHUN pE3yibTaT
ormepariii.

BucHoBku. IlpencraBieHa BUCOKa Bajbri3yloda OCTEOTOMIsl BEJIMKOI
TOMUIKOBOi KICTKM B TIO€IHAHHI 3 apPTPOCKOIIYHOI PEKOHCTPYKIIIEIO
NEepeHbOI XPECTONOAI0HOT 3BA3KU CTAOUII3y€e KOJIHHHUM Cyrjao0, TpUBOJIUTH
0 3MEHIIEHHS OOJIbOBOTO CHUHAPOMY, CIIOBUIBHSIE MPOTPECyBaHHS
OCTE€0apTPO3Y 1, TAKUM YHMHOM, OKPAIIY€ SAKICTh KUTTSI XBOPOTO.

Kiro4oBi cjioBa: PEKOHCTPYKIIS TMEPeHbOI XPECTOBUAHOI 3B'SI3KH,

BHCOKA BaJbli3yl04a OCTEOTOMISI BEJIUKOTOMUIKOBO1 KICTKH, OCTE€0apTpO3

MEIUAJILHOTO BIJILTY, KOJIIHHHUM CYTJ100.
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Abstract.

Reconstruction of the ACL and high tibial osteotomy as a combined

procedure in anterior instability and medial compartment osteoarthritis.
R. Schabus, E. Aghayev, 1. Zazirny;*,W. Orljanski.
Wienna, Austria, *Kiev, Ukraine.

First 25 patients, which where treated in our clinik with anterior cruciate
ligament (ACL) reconstruction combined with a valgus tibial osteotomy, were
reviewed retrospectively at an average of minimal one year postoperative. The
combined operation was performed on patients with symptomatic ACL
rupture who also had varus malalignment on unilateral weight bearing. Seven
patients originally played regular sports. The operation had a low morbidity,
and significantly improved clinical Symptoms, clinical stability, and
functional stability. Postoperatively only 1 patient could play competitive
Sports, although a further 6 could play leisure Sports. At review there was no
radiological progression of osteoarthrosis, and 23 patients (92%) were
satisfied or very satisfied with the Operation. Performing a valgus tibial
osteotomy improved the results of ACL reconstruction in patients with
acquired varus malalignment and extended the indications for ACL
reconstruction to include patients younger than 40 years of age with early
medial compartment osteoarthrosis.

Key words: ACL reconstraction, valgus tibial osteotomy, medial

compartment osteoarthrosis, knee.
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