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Abstract
Relevance. Today, there exist a large number of methods for arthroscopic reconstruction of the 

anterior cruciate ligament, however, the return to the competitive level among athletes remains 
quite low. It is believed that the functional state depends on the restoration of the rotational and 
anteroposterior stability of the knee. Such data facilitate the search of techniques for additional 
stabilization of the knee, one of which is the reconstruction of the anterolateral ligament of the 
knee. The purpose goal of the study was to assess the medium-term results of combined one-stage 
arthroscopic reconstruction of the anterior cruciate and anterolateral ligaments of the knee in 
athletes and the probability of their return to the competitive level. Material and Methods. In the 
period from 2014 to 2015, 50 patients underwent surgery. They were divided into 2 groups. Group 1 
(main) consisted of 20 patients, including 10 professional athletes, who underwent the arthroscopic 
reconstruction of the anterior cruciate ligament, supplemented by reconstruction of the anterolateral 
ligament. Group 2 (control) included 30 patients (of which 10 were the professional athletes) who 
underwent the arthroscopic reconstruction only of the anterior cruciate ligament. Results. Group 1. 
2 years after surgical treatment, 100% of patients were able to return to the preoperative competitive 
levels of activity. The average Tegner Lysholm score before the operation was 72.60±6.45 points, after 
the operation — 97.40±1.18 points. The average value on the IKDC scale before surgery was 63.1±4.8%, 
after surgery — 96.3±1.8%. Group 2. Of 30 patients, 2 years after surgery, 20 patients returned to the 
preoperative and competitive levels (66.7%). Of the professional athletes, 5 out of 10 patients (50%) 
returned to the competitive level, among amateur athletes — 15 out of 20 patients (75%). The average 
Tegner Lysholm score before surgery was 69.6±3.5 points, after — 92.1±3.9 points. The average value on 
the IKDC scale before surgery was 73.4±3.2%, after — 90.3±3.7%. Conclusion. Medium-term results of 
the study showed that the one-stage restoration of the anterior cruciate and anterolateral ligaments, 
compared with arthroscopic reconstruction of only the anterior cruciate ligament, increased the 
probability that the patients with high functional requirements and professional athletes would return 
to sports. 
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Rupture of the anterior cruciate ligament 
(ACL) is one of the most frequent sports in-
jury of the knee joint which annually con-
stitutes 68.6 cases per 100 thousand people 
[1]. According to some authors the number 
of patients with isolated and combined ACL 
injuries is 0.3-1.0% of total population of 
the Russian Federation [2, 3]. Arthroscopic 
ACL repair constantly improves since 1980s: 
new surgical techniques, equipment and 
materials are being introduced [4]. Today 
there are many procedures for arthroscop-
ic ACL reconstruction providing successful 
outcomes allowing patients to return to a 
certain activity level postoperatively [5, 6]. 
Non the less the probability for athletes to 
return to competitive sport remains rather 
low with average 55% (44–72%) [7, 8, 9]. 
Such a low rate is due to many factors and in 
the list of all reasons residual rotational in-
stability holds not the last place, while this 
phenomenon is observed in 25–30% of cases 
after ACL repair [10, 11]. Functional status 
is considered to be dependent on recovery 
of rotational and anteroposterior stability 
of the knee [12, 13]. Above data facilitates 
search for methods of additional knee sta-
bilization, and one of those is extracapsu-
lar tenodesis or restoration of anterolateral 
ligament (ALL) of the knee. 

ALL is involved in the rotational knee sta-
bility which was proved by multiple anatom-
ical and biomechanical studies [14, 15, 16].  
It’s known that ACL rupture in accompa-
nied by ALL injury in many cases [17]. Today 
there are various methods for ALL repair 
[18, 19, 20].

The purpose of the study — to evaluate 
mid-term outcomes of combined one stage 
arthroscopic repair of anterior cruciate and 
anterolateral ligaments in athletes and the 
probability of their return to competitive 
sports. 

Material and Methods

Study design: single center prospective 
prolonged comparative controlled study.

Inclusion criteria
– Playing sports at least 3 times per week 

(at least three workouts per week).
– Participation in competitions.
– Professional athletics.
– Age from 16 to 40 years.
– Absence of previous surgeries on the af-

fected knee joint.
– Consent for MRI examination of the 

knee joint prior to surgery.
– Absence of neurological and mental 

disorders.
– Consent for filling out questionnaires 

and participation in the study.
All patients gave their informed voluntary 

consent for participation in the study. 
50 patients were operated in the period 

from 2014 to 2015 who corresponded to in-
clusion criteria:

– 20 patients (out of those 10 being pro-
fessional athletes) underwent arthroscopic 
ACL repair supplemented by ALL repair — 
group I (main);

– 30 patients (out of those 10 being pro-
fessional athletes) underwent arthroscopic 
ACL repair — group II (control).

Surgeries were performed using a sin-
gle technique, the same instruments and 
implants. Patients of group I were oper-
ated by one and the same surgeon; patients  
of group II — by three surgeons from depart-
ment (including the first author) equal in 
education and skills.

Technique of anatomical ALL repair was 
used for the present study. No exoarticular 
tenodesis was used. 

Knee function assessment was based on 
clinical examination, collection of medical 
history of the patient and disease, results 
of functional tests, MRI scans, patients’ re-
sponses when filling questionnaires prior 
and 2 years after surgery. 

Surgical technique
Surgical technique of ACL repair present-

ed by the authors is in some aspects similar 
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to procedure suggested by Chahla et al. [20] 
but with certain differences:

1. Additional incision of about 5 cm in 
projection of lateral femoral condyle. Graft 
harvesting for ALL and formation of distal 
tunnel for graft fixation was made through 
approach for graft harvesting from patella 
ligament for ACL repair.

2. For formation of ALL tunnels the au-
thors did not use the guiding sleeve used 
for formation of tibial tunnel for ACL repair. 
Tunnel formation is made directly on the 
guiding pin.

3. During formation of proximal (femur) 
tunnel the authors used technique allowing 
to identify center of rotation, meaning such 
tunnel positioning which will ensure equal 
tightening of ALL during various flexion- 
extension angles in the knee.

4. Suturing of proximal and distal mar-
gins of the graft was done by bioresorbable 
thread.

5. Use of interference screws of various 
diameters.

6. Femoral screw is inserted with fully ex-
tended knee joint.

In all cases the authors used ACL autograft 
from patella ligament with two bone blocks. 
Femoral tunnel was formed through antero-
medial portal. Bone tunnels were 10 mm in 
diameter. Graft was fixed according to classi-
cal method using bioresorbable interference 
screws (composite material — “polylactic 
acid — hydroxyapatite”) of different length: 
8×25 mm — femoral tunnel, 8×30 mm — tib-
ial tunnel. The authors observed no cases of 
bone blocks protrusion from tunnels in both 
groups which otherwise might have required 
changing the surgical technique or graft fixa-
tion method. 

Upon completion of the first stage (ACL 
repair) in group I the ALL repair was under-
taken as the second stage. Incision initially 
used for ACL graft harvesting was again used 
for grafting of gracillis or semitendinous ten-

dons for preparing ALL graft. Then a pin was 
inserted in the point on lateral tibial condyle 
1 cm below the joint line in the middle of the 
line drawn from Gerdy’s tubercle to fibular 
head, this pin was used to form a 8×25 mm 
tunnel. Distal end of the ALL graft was placed 
into the tunnel, then graft was fixed by a in-
terference bioresorbable screw (8×25 mm, 
“polylactic acid — hydroxyapatite”) (Fig. 1 a).

An incision of about 5 cm was made in pro-
jection of lateral femoral condyle, reached 
fascia lata in layers dissecting it longitudi-
nally for 4–5 cm and going through to lateral 
condyle of femoral epicondyle (Fig. 1 b). 

Forceps were introduced from lateral fem-
oral condyle under iliotibial tract so that for-
ceps jaws come out at the site of formed tibi-
al tunnel. Forceps were used to pass proximal 
end of the graft to the area of lateral femoral 
condyle (Fig. 1 c). 

Pin with eye was inserted 1 cm below and 
proximally to the center of the lateral epicon-
dyle, this pin was used for winding proximal 
end of the graft. This procedure was followed 
by flexion-extension of the joint to check 
correct placement in rotation center (rota-
tion center — such positioning of the graft 
ensuring equal tightening at various flexion-
extension angles of the joint) (Fig.1 d). 

After insertion through the rotation cent-
er the pin was pushed through medial femo-
ral condyle to pass its middle. Then pin was 
used to form 8×25 mm tunnel, proximal end 
of the graft was sutured by a bioresorbable 
thread for 30 mm, and then threads of the su-
tured graft were passed into eye of the pin, 
and pin was removed on the opposite side. 
Thus, proximal end of the graft was loaded 
into femoral tunnel and graft tightening was 
made by sutures led out from the opposite 
side, afterwards the graft was fixed by an in-
terference bioresorbable screw at fully ex-
tended knee. Positioning and tightening of 
the graft were checked prior to wound clo-
sure (Fig. 1 e). 
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Fig. 1. Stages of the surgery:
a — fixation of the distal end of the anterolateral 
ligament graft;
b — planning access to the lateral femoral condyle;
c — proximal anterolateral ligament graft passage  
at the site of the lateral femoral condyle
d — center of rotation with the knee at 90° flexion;
e — assessment of the transplanted anterolateral  
ligament strain

а b

с d

e
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Postoperative management

The same postoperative management 
protocol was used for both groups. No braces 
were used in postoperative period. Patients 
were allowed movements with full load on the 
operated leg next day after surgery. Bed rest 
was recommended for 3 weeks, then — pas-
sive restoration of joint ROM. By week 6 after 
surgery patients in both groups demonstrat-
ed knee flexion no less than 90°. Running on 
flat surface was allowed from 3rd month as 
well as gym exercises. Return to sports was 
recommended no earlier than in 8 months. 
Patients came for control examination in 12, 
30 days and then after 3, 6, 12 and 24 months 
after surgery. 

Evaluation of outcomes. Evaluation by ob-
jective scales (Tegner Lysholm Knee Scoring 
Scale and IKDC scale) was made prior to sur-
gery and in 24 months after surgery. 

Statistical analysis
Shapiro-Wilk test was used to check hy-

pothesis that evaluated parameters in two 
samples correspond to normal distribution 
(approximating dependencies were used in 
calculating the required coefficients). 

Confidence interval for mean values 
were calculated based on assumption that 
sample mean complies to the Students 
distribution.

Single factor dispersion analysis for each 
sample on two analyzed parameters was used 
to confirm significance of changes in status 
of patients prior and after the surgery. 

Non-parametric Mann – Whitney test 
was used to confirm statistical significance 
of mean variances in parameters by Tegner 
Lysholm Knee Scoring Scale and IKDC scale 
for independent samples where different 
treatment options were applied (group I — 
arthroscopic ACL repair supplemented by 
ALL repair; group II — arthroscopic ALC re-
pair). Data analysis was performed in SPSS 
software. 

Validation was performed for p = 0,01% 
significance level. 

Results
Group I
18 out of 20 patients of this group were 

available for early and late postoperative 
control examination. One patient was una-
vailable after removal of sutures for further 
follow up. Another patient was excluded from 
the study due to septic complication follow-
ing non-compliance of the patient to recom-
mendations. 2 out of 18 patients felt minor 
pain and discomfort (1–3 scores by pain VAS) 
in anterior part of the knee during physical 
load in 24 months after the surgery. In all pa-
tients of the study group the pivot-shift test 
was grade 0, Lachman test — <3 mm. 

Thus, in two years after surgery 100% of 
patients from group I available for follow up 
were able to return to preoperative competi-
tive activities. 

Evaluation of parameters by Tegner 
Lysholm and IKDC scales was done pri-
or and after surgical procedures. Average 
Tegner-Lysholm score before surgery was 
73±6 and after surgery — 97±1. Mean IKDC 
value prior to surgery was 63.1±4.8% and 
after surgery — 96.3±1.8%. 

Group II
All 30 patients from group II were avail-

able for follow up and control examinations 
in early and late postoperative period. 5 out 
of 30 patients reported minor pain and dis-
comfort (1–3 scores on pain VAS) in anterior 
part of the knee during physical load. 4 out 
of 30 patients felt “lack of confidence” in 
the joint. Pivot-shift was grade 0 in 19 pa-
tients, grade 1 — in 10 patients, grade 2 —  
in 1 patient. Lachman test was less than 3 mm  
in 17 patients, 3–5 mm — in 11 patients, over 
5 mm — in 2 patients. 

20 out of 30 patients (66.7%) returned to 
preoperative and competitive level of activi-
ties (for professional athletes) in one year 
after surgery. 5 out of 10 (50%) profession-
al athletes and 15 out of 20 (75%) amateur 
sportsmen returned to competitive level of 
sports. “Lack of confidence” in patients from 
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group II can be caused by positive pivot-
shift and Lachman tests of various severity 
in 24 months after surgery. Average Tegner 
Lysholm score prior to surgery was 70±4 and 
after surgery - 92±4. Average IKDC value prior 
to surgery was 73.4±3.2% and after surgery — 
90.3±3.7% (Table).

Single factor dispersion analysis for each 
sample on two analyzed parameters — Tegner 
Lysholm and IKDC scales — was used to con-
firm significance of changes in status of pa-
tients prior and after the surgery. Analysis 
demonstrated significant variances in mean 
sample values before and after surgery in 
both samples. Measuring parameters in dy-
namics in form of time series was not pur-
pose of the study. 

No statistically significant variances were 
reported for general population of patients 
with injury (ACL rupture) for Tegner Lysholm 
and IKDC scores. 

Analysis demonstrated minor variances 
between Tegner Lysholm and IKDC parame-
ters before surgeries in groups I and II which 
can be interpreted as similarity of patients’ 
status in both groups before surgery. 

Variances between Tegner Lysholm scale 
values after the surgery in groups I and II were 
also insignificant, meaning that patients’ 
status by Tegner Lysholm scale were simi-
lar in both groups. With that the variances 
between IKDC scale values after surgery in 
groups I and II were statistically significant, 
moreover return to competitive sport level 
in group I was 100% for amateur and profes-
sional athletes, and in group II 66.7% of am-

ateur sportsmen and 50% professional ath-
letes returned to competitive sports. 

Discussion 
Basing on the results of the present study 

we can suppose that single stage ACL and 
ALL repair increases rotational knee stability 
allowing patients to return to physical activ-
ity corresponding to pre-injury level. 

Isolated arthroscopic ACL repair allows 
the patients to return to pre-injury level of 
everyday activities [21, 22] and play sports 
on amateur level. Meta-analyses provide 
the data that return rate to amateur sports 
after arthroscopic ACL repair was 81–85%, 
but the situation in respect of professional 
athletes is different and only 53.4–65.0% of 
such patients return to pre-injury sports and 
no more than 44.0–55.0% of patients return 
to competitive sports level [9, 22]. Naturally, 
active patients and athletes can’t be satis-
fied by such results. Certainly, such results 
are related to multiple factors including con-
comitant trauma of extra- and intraarticular 
structures affecting recovery, compliance to 
rehabilitation protocols and mental causes. 
However, residual instability after ACL re-
pair plays not the least role [12, 13, 23] and 
the risk of graft rupture in patients below 20 
years reaches 16.4% [24]. It should be noted 
that the probability of secondary rupture 
constitutes from 1.8 to 14.0% after isolated 
ACL repair [25, 26]. It’s also known that posi-
tive pivot-shift test affects the knee function 
[12, 23]. There is still an open question on 
posttraumatic knee arthrosis development 

Table
Assessment of patients status in both groups before and after surgery 

Parameters

Group I Group II

Prior to surgery After surgery Prior to surgery After surgery

TL IKDC TL IKDC TL IKDC TL IKDC

Mean value 73 63.1 97 96.3 70 73.4 92 90.3

Standard deviation 13 9.6 2 3.6 9 8.6 11 10.0

TL — Tegner Lysholm Knee Scoring Scale. 
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after ACL repair as compared to non-injured 
leg which can be due to some micro-insta-
bility which over time results in damage of 
articular cartilage [27]. Monaco et al. demon-
strated in the experiment that ACL absence 
insignificantly increases values of pivot-shift 
test and additional ALL dissection increases 
pivot-shift test up to grade 2–3 [28]. So, it’s 
possible to improve outcomes of ACL repair 
by supplementary ALL repair or exoarticular 
tenodesis. 

ALL repair allows to improve postopera-
tive outcomes. Results of one of the studies 
demonstrated that return of 83 patients to 
sports on the pre-injury level in two years 
after surgery was 71%, values of anterior 
drawer test reduced from 8.0±1.9 mm before 
surgery to 0.7±0.8 mm after surgery. Pivot-
shift test in postoperative period was grade 
0 in 76 patients and grade 1 — in remaining  
7 patients [30].

S.A. Ibrahim et al. made a research us-
ing two patients’ groups: group I (study) of 
53 patients who underwent single stage ACL 
repair together with ALL repair, and group II 
(control) of 50 patients who underwent iso-
lated ACL repair. Study reported reduction of 
values of anterior drawer tests in group I — 
up to 1,3±0,2 mm as compared to group II — 
1.8±0.8 mm [31]. 

Mogos et al. reported the outcomes of sur-
gical treatment of 32 patients who under-
went single stage ACL repair in combination 
with ALL repair. Patients demonstrated sig-
nificant positive dynamics in postoperative 
period (12 weeks) by IKDC, Tegner Lysholm 
scores, clinical pivot-shift test, Lachman 
test and reduced values of anterior drawer 
test from 7.19±1.96 mm (before surgery) to 
0.13±0.34 mm [32].

Sonnery-Cottet et al. compared outcomes 
of arthroscopic ACL repair with patella liga-
ment graft (group I), gracillis and semitendi-
nous tendons graft (group II) and ACL graft 
from gracillis and semitendinous tendons 
supplemented by ALL repair (group III). Total 
number of patients was 502, mean follow up 

term was 38.4 months. 39 professional ath-
letes were included into the study. Study 
demonstrated no statistically significant var-
iances between the groups by IKDC, Tegner 
Lysholm scales, 93% of patients were able to 
return to sports, 64.6% returned to the pre-
injury level of sports. Five patients out of 
39 professional athletes suffered secondary 
joint injury which caused graft tear (3 pa-
tients from group I, one patient from group 
II, one patient from group III). Another 6 pa-
tients suffered injuries causing contralateral 
ACL rupture, 28 remaining patients returned 
to competitive level of sports. However, 
the rate of secondary graft tears in above 
groups was as follows: group I — 16.77%,  
group II — 10.77%, group III — 4.13%. So, 
ALL repair help to reduce risk of ACL graft  
tear [33]. 

Going back to the outcomes of the present 
study the authors would like to mention that 
lack of confidence in patients of group II can 
be due to positive pivot-shift and Lachman 
tests of various grades in 24 months after 
surgery. 

Basing on the results of the present study 
we can suppose that single stage ACL and 
ALL repair enhances rotational knee stabil-
ity which is especially important for sports 
with high torsional load. It’s considered 
that early operative treatment after in-
jury, compliance to recommendations and 
algorithm of postoperative rehabilitation, 
recovery spirit allow to completely restore 
the function of the operated joint, reduce 
mental discomfort of the patient and risk 
of graft tear [34]. Furthermore, it’s neces-
sary to restore the full function of the op-
erated joint which equally distributes the 
load and reduce the risk of contralateral 
ACL rupture. 

Study limitations
Non-homogenous patient groups were 

used that were different in age, number, men 
and women ratio, types of sports. The au-
thors did not consider accompanying injuries 
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of knee structures; patients after meniscus 
repair were not included. Surgical treatment 
of group I was performed by one surgeon, 
treatment of patients in group II were per-
formed by three surgeons (including the first 
author) comparable by experience and skills. 
Control MRI scans of the operated knee joint 
and correlation of surgery with accompany-
ing pathologies of operated knee joint were 
not evaluated. All those aspects certainly 
influence the postoperative follow up, pro-
tocol and rehabilitation terms. Thus, the un-
ambiguous assessment of study results was 
impossible. 

Judging by mid-term outcomes of the 
study the authors consider ACL repair in 
combination of ALL repair a promising 
treatment option for patients with high 
functional demands. There is a need for fur-
ther multi-center studies with selection of 
homogenous groups of patients to evaluate 
outcomes of ALL repair using single surgical 
technique. 
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