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Introduction. Anterior cruciate ligament (ACL) injury is the most common injury to the stabilizing ligaments of the knee.
Despite the technical and rehabilitative advances in primary ACL repair, the frequency of ACL re-rupture remains high.

The study is aimed to analyze the long-term outcomes of the two types of ACL revision surgery to restore knee joint
function (BTB vs. ST+GT+PLT).

Methods. We performed a prospective survey using commonly accepted questionnaires: Lysholm Knee Functioning
Scale, and Subjective Knee Evaluation Form, 2000 IKDC. After the two kinds of reconstruction, BTB and ST+GT+PLT,
patients of the two groups were interviewed at baseline, 16-17 weeks, and 44-46 weeks after surgery. Nonparametric tests
were used: Wilcoxon for checking the differences between the two samples of paired measurements and Wald-Wolfowitz for
small unrelated samples. For all tests, a two-sided type | error (p < 0.05) was assumed statistically significant with a 95%
confidence interval.

Results. In 2020-2021, we performed fourteen reconstructive operations with autografts, eight with BTB autografts, and
six using combined ST+GT+PLT one. Pain syndrome duration (days): 28 + 5.5 vs. 21.2 + 5.9 (p=0.044). There were no
differences between the two groups on the Lysholm scale at baseline (p 0.56); after 16-17 weeks (p=0.83); after 44-46
weeks (p=0.83); on the IKDC scale at baseline (p=0.17). Differences were revealed on the IKDC scale after 16-17 weeks -
Me 75 scores vs. 81 (p=0.0028); after 44-46 weeks - Me 76 scores vs. 81 (p=0.0008).

Conclusion. In general, the ST+GT+PLT technique is found to be more promising for athletes, as it better meets the
requirements of patients with an active lifestyle due to the following advantages: performing the surgery in one stage, which
accelerates the knee function restoration; establishing a more massive and, at the same time elastic autograft (> 8.5 mm);
reducing the duration of pain after surgery and decreasing the risk of developing osteoarthritis of the patellofemoral joint.

Keywords: revision arthroscopy, cruciate ligament reconstruction, sports injury, knee joint.
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"HaunoHanbHblit Hay4HbIWA LIEHTP TpPaBMaTonorum u optoneaun umeHu akagemuka H.[l. batneHosa",
r. Hyp-CynraH, Pecny6nuka KasaxcraH.

BeepeHue. [loBpexpaeHue nepegHeir kpectoobpasHoi ceaskn (MKC) sBnsetcs camol  4acToin  TpaBMOW
CTabMUNM3MPYIOLLMX CBA3OK KoNeHa. HeCMOTpst Ha TEXHUYECKMe U peabunuUTaLMoHHbIe JOCTVXEHNS B 06nacTu nNepBUYHON
nnactukm MKC, yacTota ee NOBTOPHOTO pa3pbiBa OCTAETCS BbICOKOM.

Llenb paboTbi: BbINOMHEHNE CPABHUTENBHOTO aHanM3a OTAANEeHHbIX PE3ynbTaToB ABYX TUMOB PEBU3MOHHOM MIACTUKM
KpecToobpa3HoM CBSA3KM 411 BOCCTAHOBMEHNS (YHKLMK koneHHoro cyctasa (BTB n ST+GT+PLT).

Matepuansi 1 MeToAbl. BbiNonHeH aHanu3 pesynbTaToB NPOCMNEKTUBHOMO aHKETUPOBAHMS NaLUEHTOB N0 OULMANbHBIM
onpocHukam: Lkana ¢yHKLMOHMpOBaHUS KoneHHoro cyctasa Jlucxonbma u Subjective Knee Evaluation Form, 2000 IKDC.
MaumeHTbl AByx rpynn - nocne nnactukm BTB u nocne nnactuku ST+GT+PLT, onpolueHbl ucxogHo; vepes 16-17 Hepenb
nocne onepauuu; vepe3 44-46 Hepenb nocne onepauuun. Mcronb3oBaHbl HenapameTpuyeckne TecTbl: YWUIKOKCOHa Ans
MPOBEPKW pasnuumii Mexgy ABYyMS BbiDOpkamu MapHbIX M3mepeHuid, u Banbaa-BonbtoBuua Ans manbiX HECBS3aHHbIX
BblIOOpOK. [Insi BCeX TECTOB CTATUCTUYECKM 3HAYMMOM MpUHATA ABYCTOPOHHSS owmbka Tuna | (p<0.05) npu 95%
[0BEpUTENLHOM UHTEpBANE.
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Pesynbratbl. B 2020-2021 rogax 6bi0 BbIMOMHEHO 14 PEBM3MOHHBLIX MNACTUK C ayTOTPaHCMaHTaTamMu, U3 HUX 8 ¢
ucnonb3oBaHneM aytoTpaHcnnantara BTB, u 6 ¢ ucnonb3oaHuem KOMBUHMPOBaHHOTO ayToTpaHcnnauTata (ST+GT+PLT).
[nvtenbHocTb 6onesoro cuHapoma (B aHsX): 28+5.5 vs. 21.2+5.9 (p=0.044). He BbisBNEeHO pasnnunini Mexay ABYMS
rpynnamm no wkane fiucxonsma ucxopHo (p=0.56); yepes 16-17 Hepenb (p 0.83); yepes 44-46 Hegens (p=0.83); no wkane
IKDC wucxopHo (p=0.17). Pasnuuns BbisiBneHbl no wkane IKDC yepes 16-17 Hepenb - Me 75 6annos vs. 81 (p=0.0028);
yepes 44-46 Hepenb - Me 76 6annos vs. 81 (p=0.0008).

3akniouenne. Metogmka ST+GT+PLT B uUenom 6Gonee nepcnekTMBHA ANs CMOPTCMEHOB M Jyulle OTBEYaeT
HeobxoouMbiM  TPebOBaHMAM NaUMEHTOB, BeAyWWX aKTWUBHbIA 00pa3 XM3HW, B CUry Criegylowmx npeuMyLecTs:
BbIMONHEHWE onepauuv B 1 3Tan, 4To YCKOPSIET BOCCTaHOBMEHWE (DYHKLUMM KONEHHOTO COCTaBa; ycTaHoBneHue 6oree
MacCVBHOMO, M B TO & BpeMs, 9MacTUYHOrO ayToTpaHcnnaHtata (8.5 MM); ymeHblueHue AnUTEnbHOCTM 6oneBoro
CMHZPOMA NOCIe ONepaLym U CHWKEHNE pUCKa PasBuUTUS 0CTE0APTpO3anaTennodemMoparbHOro COUMEHEHNS.

Knrouesble crnoea: pegusuoHHas apmpockonus, nnacmuka Kpecmoobpa3sHol cesi3ku, CnopmusHasi mpagma, KOoneHHbIU
cycmas.
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1"Akapemuk H.[l. BatneHoB aTbiHAaFbI TPaBMaTONOIUA XaHe OpToneausa YNTTbIK FbiNbIMUA OpPTanbiFbl”,
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Kipicne. 3akbiMaaHybl angbiHfbl kpecT Topisai Gannambl (AKB) Tise OybiHbIHbIH TypakTaHAblpaTbiH HainaHbic
THIPFLIWTAP iWiHAE eH xui xapakaT 6onbin Tabbinagbl. AKE 6acTanksl nnactukacsl canacbiH4arbl TEXHWUKAmbIK XoHe
OHaNTY XeTICTIKTepiHe KapamacTaH, OHbIH, KanTa XbIpTbIny Xuiniri )orapbl 6onbin kana bepesi.

XKymbICTbIH MaKcaTbl: Tide (PYHKUMACHIH KannblHa KENTIPyY YLUiH KpecTTopisai bannamabl TEKCepy NnacTUkachiHbIH, eki
TYPiHIH y3aK Mep3iMai HaTUXenepiHe canbiCTbipmans! Tangay xacay (BTB xeHe ST+GT+PLT).

OgicTepi. Pecmn cayanHamanap 6oMbiHLWLA NaLUWeHTTEPre NPOCNEKTUBTI cayanHama HOTWXENEPIH Tanday Xyprisinai:
Nicxonbm Tize BybIHbIHBIH, XYMbIC icTeyw kanachl xoHe Subjective Knee Evaluation Form, 2000 IKDC. Eki Tontafbl
naumeHTTepaeH - BTB nnacTukacbiHaH KeiiH xaHe ST+GT+PLT nnacTukacbiHaH KeitiH 6actankbiga; onepauusigaH 16-17
anTajaH KeiiH; onepauusgaH 44-46 antagaH KeliH xayan anbiHgbl. lapameTpnik eMec CblHaKTap KonaaHbingpl: exi
XYNTbIK enLeynepmiH, apacbiHaarbl aibipMallbINbIKTbl TEKCEPY YLWIH YWUNKOKCOH xoHe Banba-Bonbdosuy KillkeHTai
BannaHbICCbI3 XyNTbIKTap yLwiH. CtatucTukanblk MaHbi3bl 6ap Bapnbik cbiHakTap ywiH 95% ceHimainik nHTepsansiHaa |
tunTi (P<0.05) eki xaKTbl KaTe kabblnaaHab!.

Hotuxenepi. 2020-2021 xbingapsl 14 Tekcepy nnactukachl xacangbl, onapabiH cerisi BTB aytotpaHcnnaHTatneH, an
HaykacTapablH, antbicbiHa apanac (ST+GT+PLT) aytoTpaHcnnaHtar KongaHabl. AybIpCbiHY CUHAPOMbIHBIH, Y3aKTbifbl
(kyHMmeH): 2845.5 vs. 21.245.9 (p 0.044). Jlucxonbm wkanacsl boibiHwa bactanksl (p=0.56); 16-17 antagaHkeiiH (p=0.83);
44-46 antagaHkeitiH (p=0.83); IKDC wkanacbl OombiHwa 6actanksl (p=0.17) eki Ton apacbiHia aibipMallbinbiKTap
aHbIKTanFaH xok. AnbipMalbineiktap IKDC wkanackl BoibiHwa 16-17 antagaH keiHaH bikTangsl - Me 75 6ann vs. 81
(p=0.0028); 44-46 anTapaH ke#tiH - Me 76 6ann vs. 81 (p=0.0008).

KopbITbiHabl. ST+GT+PLT apici cnopTiwbinap YWiH TMiMai XaHe OenceHai emipcanTblH XYprideTiH nauueHTTepaiH
KaXeTTi TananTapblHa CoiKeC Kenefi, OWTKEHi keneci apTbIKWhINbIKTapFa GainaHbiCTbl: onepauusiHbl 1 ke3eHae opbiHaay,
Oyn Tise YHKUMACHIHBIH KannblHa KenyiH Te3geTedi; HEFyprbiM  MaccuBTi X8He COHbIMeH 6ipre cepnimai
ayToTpaHCnnaHTaTTel opHaty (>8.5 MM); onepauusgaH KeWiH aybipCbiHy CUHAPOMbIHbIH, Y3aKTbIFbIH a3ailTy oHe
natennogemopanbabl MyLIEeneyHblH 0CTE0apTPO3 Kayni HasanTy.

Tytindi ce3dep: pesususiiibiK apmpockonusi, kpecm mapizdibalinam nnacmukachl, CnopmmbIK Xapakam, mise bybiHbl.
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Introduction

According to American and British orthopedists, annually in
North America and the UK alone, about 200,000 operations are
performed to restore the cruciate ligament of the knee joint [13,
27]. This operation's satisfactory postoperative outcomes range
from 75% to 97% [4, 6, 7].

Various reasons can cause unsatisfactory results after
primary reconstruction of the cruciate ligament: recurrent
instability (pathological laxity of the joint), severe pain,
limitation of movement or arthrofibrosis, progression of
arthrosis, undetected or unrepaired during the operation
associated injuries (damages of the meniscus, medial
collateral ligament, posterior oblique ligament, and
posterolateral angle) [33].

Despite technical and rehabilitation advances in the
field of primary anterior cruciate ligament (ACL) repair, the
frequency of its re-rupture remains high [37, 8, 28, 17, 36].
One of the main risk factors for recurrent ACL rupture is
age. As shown by a cohort study by Maletis GB et al.,
patients aged 21 years were 8 times more likely to have re-
injured ACL compared with persons over 40 years of age
[23]. In fact, not only the operated joint is at risk of rupture
after ACL reconstruction, many studies have shown a
similar or even higher risk of ACL rupture on the
contralateral side. The timing of the return to sports after
revising ACL reconstruction with such ruptures takes longer
than with the primary operation [38, 30].

The factors leading to the need for ACL revision
intervention include 1) traumatic rupture of the cruciate
ligament graft, which occurs in young patients actively
involved in sports; 2) incorrect position of intraosseous
tunnels. According to the calculations of Battaglia et al.,
graft failure in 70-80% of cases occurred due to the non-
anatomical location of the tunnels [5, 35]. Based on data
reported by Morgan et al., malposition of the femoral canal
was a contributing factor to ligament failure in 47% of cases
and rupture in 25% of cases [25].

The choice of ACL graft also plays an essential role in
its reconstruction. Numerous studies have shown an
extremely high failure rate in young patients using an
allograft. Engelman et al. reported a hazard ratio of 1:4.4 in
allograft versus autograft patients (age 11-18 years) [12].
The diameter of the graft also influences the risk of
recurrent ligament rupture. Magnussen et al. retrospectively
reviewed outcomes in patients with autologous hamstring
(semitendinosus and tender muscles) grafts. They reported
that a graft diameter of 8 mm or less in active young
patients was associated with an increased risk of re-rupture
[22]. A systematic review by Conte et al. confirmed that
hamstring autograft sizes of 8 mm or more reduced the
incidence of ruptures [10]. Spragg et al. reported a 0.82-fold
reduction in the risk of ACL re-reconstruction for every 0.5
mm increase in hamstring graft diameter in patients with a
mean age of 17 years [32]. However, the graft size must be
selected individually for each patient, as increasing the graft
size in patients with a small condyle or less bone
morphology increases the risk of re-rupture [11, 14].

The conventional choice of ACL revision reconstruction
for active, young patients under 30 years of age is usually a
type of bone-tendon-bone (BTB) operation using the tendon
of the patellar ligament [7]. This is due to the patient's lack
of the hamstring used in the first ACL repair. The BTB is
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valuable because of the bone blocks at both ends of the
graft, which creates additional stability and healing of the
ligament in the bone tunnels. However, the BTB graft
causes some limitations in the early postoperative period -
due to the increase in the postoperative wound, pain in the
anterior part of the knee persists for a long time [24, 26]. In
the long term, patients develop arthrosis of the
patellofemoral joint [18, 29].

Consequently, the type of surgery ST+GT+PLT (using a
combined autograft of the semitendinosus muscle' tendon -
ST, gracilis muscle' tendon - GT, and tendon of the
peroneus longus muscle - PLT) was recognized to be more
relevant to the goal of returning the athlete to the sport
despite some limitations. At first, this surgical technique is
more complicated. Besides, two conditions must be present
- the correct position of the intraosseous tunnels and the
absence of anatomical obstacles to surgery [33].

Considering the Center for Arthroscopy and Sports
Injury specialization, mastering the ST + GT + PLT
technique seemed crucial, and we started practicing this
method in 2020. Currently, we perform both types of
revision reconstructions at the Center.

The presented study is aimed to analyze the long-
term outcomes of the two kinds of ACL reconstruction to
restore knee joint function (BTB and ST+GT+PLT).

Methods

The work was performed at the Center for Arthroscopy
and Sports Injury of the Academician N.D. Batpenov
National ~ Scientific Center for Traumatology and
Orthopedics. The research was approved by the IRB of the
Academician N.D. Batpenov National Scientific Center for
Traumatology and Orthopedics (meeting No. 5 dated May
13, 2021) and performed following the principles of the
Helsinki Declaration and the STROBE checklist.

We designed the study as an analysis of a prospective
survey using official questionnaires: the Lysholm Knee Joint
Functioning Scale and the Questionnaire "Subjective Knee
Evaluaton Form" (2000 IKDC (International Knee
Documentation Committee)). The examples of both
questionnaires are available on the Internet and constitute
working tools in the practice of traumatologists [21, 34].
Both questionnaires were translated into Kazakh and
Russian languages to provide the patient's choice.

Patients enrolled consecutively as they were admitted to
the division for surgical intervention. The inclusion and
exclusion criteria strictly depended on the trauma type and
surgery indicated. We did not use the visual analog scale
(VAS) to assess pain intensity, as patients evaluated the pain
intensity by themselves. The study participants provided
written informed consent to publish the questionnaire results
and MRI images without mentioning personal data. Their
informed consent forms are available on reasonable request.
The privacy rights of patients were observed.

The Lysholm Knee Score was developed to assess the
results of knee joint diseases treatment, including the
reconstruction of ligaments, bones of the knee joint, etc.
The Lysholm scale consists of the following parameters:
lameness, use of additional support, joint blockage, joint
instability, pain, joint swelling, stair climbing, and squatting.
The following interpretation of the results is applied:

<64 points - unsatisfactory; 65-83 points - satisfactory;

84-94 points - good; 95-100 points - excellent [20].
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The Subjective Assessment of Knee Function
Questionnaire (IKDC, 2000) is completed by patients
themselves. It assesses the intensity of symptoms, the
ability to play sports, and the knee joint functionality.

Interpreting survey results by summing the points
awarded for each response is performed along with more
sophisticated scoring methods. Responses to each item on
the questionnaire are scored by assigning a serial number:
one point is assigned to responses representing the lowest
level of functionality or the highest level of symptom
expression. For example, question Ne1 — "highest level of
physical activity without severe knee pain" is scored by
assigning 1 for "Unable to do any of the activities listed
because of knee pain" and scoring 5 for the answer "Very
difficult, strenuous activity, such as jumping or turning in
basketball, football." One point is assigned to the answer
"Constantly" to question No. 2, related to the frequency of
pain, but eleven points for the answer "Never." For the
questionnaire "Subjective assessment of the knee joint
function," the scores for individual questions are summed
up and converted into a standard scale of 0 to 100 points.
The answer to question Ne10, "Functionality before the
injury," is not included in the total score.

The following steps are being applied to scoring the
IKDC form:

1) assigning a score to each response to the question
so that the lowest score indicates the lowest level of
functionality or the highest level of symptoms;

2) calculating the preliminary results by summing up the
answers to all questions, except for the answer to question
No.10: "The volume of functions performed before the injury”;

3) transforming the preliminary results into a scale from
0 to 100 according to a particular formula, where the lowest
possible score is 18, and the range of possible scores is 87.

The converted results are interpreted as a degree of
functionality: higher scores correspond to its high level. One
hundred points correspond to the absence of restrictions in
daily activities and sports, as well as the absence of symptoms.
The questionnaire can be considered completed if the patient
answers at least 90% of the questions. If there are missing
answers, the calculation of preliminary results is carried out by
substituting the arithmetic mean of the available answers. We
practiced the methodology for calculating points taken from the
methodological manual of Russian scientists [1].

Patients were allocated into two groups - after BTB
reconstruction and ST+GT+PLT one. The indications for the
ST+GT+PLT technique were: young age of patients up to
27 years maximum; active sports; traumatic nature of
damage to the primary graft. BTB repair was performed in
patients who needed knee stabilization, but there were no
plans to return to the sport. The presence of additional
damage to the intra-articular structures, revealed during the
revision, was not a contraindication to the operation unless
it caused obstacles to its implementation. Patients were
interviewed at baseline; 16-17 weeks after surgery; 44-46
weeks after surgery. The survey findings were processed
statistically.

Statistical analysis

We used the software package Statistica.10 (StatSoft -
Russia, version 10) and SPSS modeler (IBM, version 25) in
the statistical processing. The distribution of the quantitative
variables was checked through the Kolmogorov-Smirnov
test. Variables were presented as M(SD), where M is the
mean, SD is the standard deviation, and the median and
25/75 percentile, Me (25;75). Quantitative variables were
compared using the nonparametric Wilcoxon test to analyze
for differences between two samples of paired
measurements. For small unrelated samples, the Wald-
Wolfowitz criterion was applied. For all tests, a two-sided
type | error (p < 0.05) was assumed statistically significant
with a 95% confidence interval.

Results.

On average, our Center performs about 250-260
surgeries for primary ACL reconstructions per year, of which
about 10-12 individuals return for revision plastic surgery (4-
5%). In 2020-2021, we performed fourteen reconstructions
with autografts, eight with a BTB autograft, and six using a
combined autograft (ST+GT+PLT).Of the concomitant injuries
of intra-articular structures, two patients had meniscus injury;
one patient had grade Il chondromalacia of the medial tibial
condyle and damage of the medial meniscus. All concomitant
operations were performed simultaneously and did not affect
the quality of revision surgery. One patient with an incorrectly
performed primary reconstruction was included in the list of
patients for ST+GT+PLT due to the preserved bone integrity
and the possibility of performing a bone canal. The pathology
of this patient is presented graphically on the MRI image
(Figure 1).

Fig. 1.MRI image of the damaged graft®.
(*A ligament is missed as a result of repeated injury. Bone canal diameter 7.5 mm.)
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Figure 2 presents another case illustrating the indications for patient selection for ST+GT+PLT revision plastic surgery.

N
;; 3 ‘\,

Fig. 2.MRI image of an incorrectly performed primary ACL repair*.
(*The patient had an incorrectly installed ligament fixed with a tibial screw projecting onto the articular surface,
which led to ligament failure and persistent joint dysfunction.)

Description of the technique of one-stage ACL
reconstruction using a combined ST+GT+PLT graft

In the first step, the ST and GT tendons are being taken
from the patient's contralateral side. Then, PLT is being
taken from the side of the injured joint. As a rule, these
tendon grafts are obtained with at least 8.5 mm diameter.
After a preliminary revision of the joint, processingthe
attachment site, and removal of the old ACL graft remnants,
the formation of tunnels is performed. They are carried out
precisely along the same primary course of the tunnels, and
the diameter must be at least 1.5 mm larger than the
diameter of the previous tunnel. This is a vital detail of the

Descriptive statistics of the studied parameters.

operation, which allows decortication of the bone canal,
avoiding the risk of non-closure of the graft, and doing
plastic surgery in one step.

All patients before and after surgery at 16-17 and 44-46
weeks of outpatient follow-up in the recovery period were
asked to fill out questionnaires: the Lisholm Knee Joint
Functioning Scale and the IKDC 2000 Subjective Assessment
Knee Joint Function Questionnaire. Questionnaire scores were
summed up according to the previously described method and
then subjected to statistical analysis. Descriptive statistics is
presented in Table 1 - age, duration of pain syndrome, results
in the form of summed scores of both scales.

Table 1.

Ne Evaluation parameters: Typeofsurgery Type of surgery ST+GT+PLT
(M£SD); Me (25;75), BTB
min-max
1 N 8 6
2 Averageageofpatients: 28+5.5, Me 28.5 (23;31.5); 24+3.22, Me 24.5 (22;27);
min-max (21-37) min-max (19-27)
3 Painduration (days): 31+3.5, Me 31.0 (28.5;33.5); 21.2+5.9, Me 18.5 (17;27);

(26-36)

(16-30)

4 Assessment of the knee joint function
by the Lysholm scale:
At baseline: 51.1£1.46, Me 51 (50;52.5); 53.5£1.76, Me 53 (52;55);
(49-53) (52-56)
16-17 weeks after surgery 84+7.13, Me 83 (78.5;91); 84.3+2.33, Me 85 (82;86);
(74-93) (81-87)
44-46 weeks after surgery 93.7£2.43, Me 94 (92;95); 92.5+4.7, Me 94.5 (91;95);
(88-96) (84-96)
5 Subjective evaluation of the knee joint

function by IKDC:

At baseline: 49.12+6.1, Me 46.5 (44.5;53);
(44-61)

16-17 weeks after surgery 75£3.38, Me 75 (72;77);
(71-81)

44-46 weeks after surgery

75.5+3.5, Me 76 (72.5:77);
(71-82)

51.33+1.36, Me 51.5 (51;52);
(49-53)

81.241.72, Me 81 (80-82);
(79-84)

89.621.9, Me 89 (88:91);
(88-93)
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In the postoperative period, in patients with BTB
autografts, the pain syndrome persisted longer than in
patients after a combined ST + GT + PLT technique (Me
31.0 vs. 18.5). After ten months of follow-up (44-46 weeks),
the assessment of motion range showed no significant
differences in both groups of patients (p 0.39). In the
subjective evaluation of knee joint function according to the
IKDC scale, the most remarkable differences we revealed
by the end of the 10th month of follow-up, Me 76 points vs.
89 points. Analysis of the Wald-Wolfowitz series confirmed
the statistical significance of differences in the subjective
assessment of knee joint function. The results of the Wald-
Wolfowitz test are summarized in Table 2.

It follows from Table 2 that both groups were pretty

results we IKDC
questionnaire.
We analyzed dynamic changes in the knee joint function

in two groups, and the results are shown in Table 3.

revealed using a more detailed

Table 2.
Comparing both groups to identify significant
differences.
Neo Comparedparameters p
The pain syndrome duration 0.044
Baseline Lysholm scores (before surgery) | 0.56
Lysholm scores 16-17 weeks after surgery| 0.83
Lysholm scores 44-46 weeks after surgery| 0.83

Baseline IKDC scores (before surgery) 0.17

N[Ol wOINd|—~

similar in terms of functionality (degree of damage) of the IKDC scores 16-17 weeks after surgery 0028
knee joint before surgery (p 0.56 and 0.17), and significant IKDC scores 44-46 weeks after surgery | 0.0008
differences in the subjective assessment of the surgery
Table 3.

The analysis of both groups to identify differences in the dynamics of knee joint healing.
Ne |Comparedparameters pvalue p value pvalue

(BTB group) (ST+GT+PLT group) (total)
1 |Baseline scores on the Lysholm scale vs. 16-17 weeks; 0.011 0.027 0.0009

and after 16-17 weeks vs. 44-46 weeks

2 |Baseline IKDC scores and after 16-17 weeks 0.011 0.027 0.0009
3 |IKDC scores 16-17 weeks and 44-46 weeks 0.067 0.027 0.005

We detected significant differences in the dynamics of
postoperative results, both within the group, for a specific
time interval, and in both groups, respectively. Our patients
currently continue rehabilitation. The approximate term for
returning to the previous physical activity is one year, as the
protocol of restorative rehabilitation after surgery is
designed for 12 months [2].

Discussion

Revision ACL reconstruction constitutes a severe
clinical problem for orthopedic and rehabilitation specialists.
A favorable clinical outcome is highly dependent on the
recognition of all predisposing factors for graft failure [35].

Leo Pinczewski et al.'s comparative analysis of both
methods, hamstring tendon surgery (a ligament graft
formed from the two tendons - of semitendinosus and
gracilis muscles) and the BTB technique, showed no
difference in knee function (97% in both groups). However,
in the BTB group, more patients reported pain in the knees
during exercise requiring increased exertion (p = 0.05) [29].
Radiographically, arthrosis of the knee joint, in particular the
patellofemoral joint, was also more common in the BTB
group (p = 0,04) [18, 29]. Salmon et al. obtained the same
data during a 13-year follow-up of 67 patients who
underwent ACL repair using a BTB graft - 75% of them had
radiographic evidence of cartilage degeneration [31]. There
were no patellofemoral joint fibrosis development cases in
the BTB group in our study. Nonetheless, we confirmed the
apparent disadvantage of the BTB graft in terms of the pain
syndrome duration.

The great advantage of both methods is the possibility
of using an autograft. First of all, the choice of graft for re-
revision is determined by the ACL primary reconstruction
and depends on the previously used graft [19]. The MARS
Group, which conducted a cohort study of 1,205 patients
with ACL revisions, found that patients with an allograft

were 2.78 times more likely to have a second rupture than
those who received an autograft [24].

Concerning the return to sports of those athletes
operated on using the ST+GT+PLT method at our Center,
we can predict favorable long-term results of the surgery
with a certain degree of caution, based on follow-up data
and the data available in the literature sources. At the same
time, in international practice, the overall rate of return to
sports in patients after ACL revision is lower than after
primary ACL reconstruction [15, 3, 16]. This statistical
difference occurs owing to several factors - concomitant
damage to the intra-articular structures of the knee
(menisci, collateral ligaments) - 69%, fear of re-injury - 22%,
and other, unvoiced reasons - 9% [3].

The study had a lot of limitations. We consider it
necessary to note the following drawbacks: a small sample
of patients; the subjective nature of the information provided
by participants during surveys; the presence of a certain
number of confounding factors in the form of simultaneous
operations performed in some patients. Nevertheless, even
preliminary findings of a comparative analysis of both
approaches to ACL revision repair indicate that the
ST+GT+PLT technique is promising, especially in
professional athletes. At the same time, we cannot assert
the unequivocal superiority of the ST+GT+PLT method in
terms of knee joint functionality. Our study did not reveal
any difference in the Lysholm scale scores in patients of
both groups. However, we found significant differences in
the subjective assessment of the surgery outcomes using a
more detailed IKDC questionnaire. Perhaps a larger sample
of patients would have yielded a more convincing result.

Conclusion

In general, the ST+GT+PLT technique meets the
requirements of patients leading an active lifestyle. lts
advantages include: performing the surgery in one stage,
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which accelerates restoring the knee function; the
establishing of a more massive and, at the same time,
elastic autograft (>8.5 mm), which allows it to withstand
increased active loads in later life; a decrease in the
duration of pain syndrome after surgery and a reduction in
the risk of developing osteoarthritis of the patellofemoral
joint, due to the absence of the need to use a BTB graft.

For a more scrutinized analysis concerning the efficacy
of the one-stage combined ST + GT + PLT technique
practiced at the Arthroscopy Center since 2020, further
observations with a larger number of participants are
needed.
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