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Posterolateral rotational knee instability is one of the insufficiently
studied problems of modern orthopedics. Complexity of anatomy,
difficulties of diagnosis together with a small number of such in-
Juries did not allow to formulate a clear concept and algorithm
for the treatment of such patients. Only in the last 10 years, this
problem has been given attention. The paper describes a new mini-
mally invasive technique of posterolateral corner reconstruction
under arthroscopic control. Objective. To analyze the long-term
results of minimally invasive posterolateral corner reconstruc-
tion under arthroscopic control. Methods. The results of treatment
of 58 patients were presented, 26 of them formed a study group and
32 — comparison. The dynamics of the pain syndrome, the nature
of range of motion restoration, as well as tests of rotational stabi-
lity were assessed. Results. Statistical analysis of long-term results
showed that pain syndrome after minimally invasive technique is
significantly lower, and the function of the knee in dynamics re-
covers faster. The results of knee lateral stability were better in
the study group. The main classification of posterolateral corner in-
Jjuries by Fanelli and Larson is mostly consistent with clinical prac-
tice. However, it does not take into account clinical cases of ante-
rior cruciate ligament ruptures combined with injuries of the pos-
terolateral corner. Conclusions. The use of the proposed method
of minimally invasive knee posterolateral corner reconstruction
with arthroscopic grafting of the popliteal tendon provided positive
short-term and long-term results of treatment of patients, reduc-
tion of pain intensity after surgery and earlier recovery of range
of motion in the knee. An increase complications and deterioration
of function was not detected in any case. Key words. Knee, arthros-
copy, cruciate ligament, structures of the posterolateral corner,
instability.

3aouvonamepanvua pomayitina HecmadiibHICIb KOAIHHO20 Cye-
1064 € OOHI€I 3 HEOOCMAMHbO BUBUEHUX NPOOIeM CYUACHOT
opmonedii. Ckaaonicms anamomii, mpyoHowji 0iaeHOCMUKYU pa3om
i3 HeGeNUKOIO KINbKICMIO MAKUX mpasm He 003601 CHOpMYNIo-
8amu 4imKy KOHYenyiio i a1eopumm 6eOeHHs Makux nayicHmis.
Jluwe ocmanni 10 poxis yiti npobnemi nouau npudiisamu HAIeHCHy
yeazy. Y pobomi onucano HO8Yy MANOIHEA3UBHY MEMOOUKY Naac-
MUKW CMPYKMYP 3A0HbONAMEPATbHOO KYMA KONIHHO20 Cyenoba
nio apmpockoniynum kowmpoaem. Mema. Ilposecmu ananiz 6io-
Oanenux pesyromamic ManioiHeA3UEHO20 GIOHOGIEHHA CIMPYKIYD
3a0HbONAMEPANLHO20 KYma Ni0 apmpoCKONiYHUM KOHMPOJIEM.
Memoou. Busueno pesynomamu nikyeanusa 58 nayienmis, 26 3 AKux
ckaanu epyny oocniodxcenus i 32 — nopiguanns. Oyineno OuHa-
MIKY 60716068020 CUHOPOMY, Xapaxmep BIOHOB8IeHHs 00cA2y py-
Xie, a makoxc mecmu pomayitinoi cmadirenocmi. Pezynomamu.
Cmamucmuunuii ananiz 6io0aneHux pe3ynbmamie noka3das, wo
601b06ULL CUHOPOM NICIA ONnepayii, BUKOHAHOL 34 MATOIHBAZUBHOIO
MEMOOUKOI ICMOMHO HUdMCYUll, a (YHKYIs KOMHHO20 cyenoba
6 OQuHamiyi 6i0HOGIIOEMbCA weudwe. Pezyibmamu 6i0HO8IeH-
HS 3A0HbOIAMEPATLHOI CMAOLILHOCME KONHHO20 Cyenoba Kpauji
6 epyni 0ocnioxcents. OCHOBHY KIACUDIKAYIIO YULIKOOICEHb CIPYK-
myp 3a0uvoramepanvioz2o kyma sa Fanelli i Larson 6yno po3po6-
JeHO 0151 0iacHOCIUKU 3A0HbOAAMEPAbHOT HeCMADITbHOCMI, 80HA
30e0inbuio20 8ionogioac Kainiynil npakmuyi. Ilpome ne epaxoeye
KIIHIYHI 8UNAOKU PO3PUSY NepeoHboi cXpeujeHoi 363K 8 No€Eo-
HAMHI 3 YUKOOJNCEHHAMU CIMPYKIMYP 3A0HbOIAMEPATILHO20 KYMA.
Bucnosxu. BukopucmanHs 3anponoHo8anoi Memoouxu MaioiH-
8A3UBHO20 GIOHOBNIEHHS CIPYKMYP 3A0HbOIAMEPATLHO20 KYMA
KOJIIHHO20 Cyenoba 3 apmpocKOniyHoi0 peKOHCMPYKYIE CyXo-
JHCUTKA NIOKONIHHO20 M’A3a 3a0e3Neyun0 NO3UmueHi Hauoauicyi
ma 8i00aneHl pe3yibmamu JiKY8aHHs NAYIEHMIG, 3MEHUIEHHS TH-
meHcusHocmi 600 nicis onepayii ma wieuoule GiOHOBIeHHsL 00-
cs12y pYXi6 Y KOIHHOMY CYeno0l. 30inbuteHHs. KITbKOCMIE YCKAAOHEHb
i nociputennsi QyHKYIl KIHYIBKU HEe USBNEHO 8 HCOOHOMY BUNAO-
Ky. Kniouogi cnosa. Koninnuii cyenob, apmpockonis, cxpeujena
36’A3Ka, CMPYKMypu 3a0HbOIAMEPATIbHO20 KYMA, CMAbiIbHICMb.
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Introduction

Diagnosis and treatment of combined posterior
cruciate ligament (PCL) and posterolateral angle inju-
ries is an urgent problem. It is not for nothing that in
modern literature the posterolateral part of the knee
joint is called «the dark side of the knee», because
there are many questions concerning the study
of anatomy, biomechanics and methods of recon-
struction of these structures. Evaluation of the clini-
cal outcomes of treatment of patients with such in-
juries remains unclear. Injuries to the posterolateral
angle can be either isolated or combined with rup-
tures of the anterior and posterior cruciate ligaments.
The role of damage to posterolateral structures in
combination with PCL rupture has been repeatedly
described [1-5].

PCL injury and related posterior and posterolate-
ral knee instability are one of the most controversial
topics in the spectrum of orthopedic knee impair-
ments. This is primarily due to the relatively low in-
cidence of PCL injuries (3—6 % of all impairments
of the ligaments).

Currently, many experts support the view that
PCL damage is most often combined with injuries
of the structures of the posterolateral angle and causes
not only posterior but also posterolateral rotational
instability [6—8]. The concept of «posterolateral ang-
le» appeared relatively recently, in the 1980s [4]. For
a long time, the posterolateral angle and its structures
were considered a «dark spot» in the functional ana-
tomy of the knee joint. Only the most recent research
has made it possible to form a clear idea of its struc-
ture [6]. Restoration of all three of these structures
(including the arcuate ligament) in addition to PCL
plastic surgery has been called «anatomical recon-
struction of the posterolateral angle» in the literature
[9, 10]. To date, more than 10 different approaches
of posterolateral angle plastic surgery have been pro-
posed [11]. Undoubtedly, the increased attention to
these structures and to the restoration of rotational
stability reflects a desire to improve the long-term
outcomes of treatment of patients with chronic pos-
terior instability. Restoration of several stabilizing
ligaments of the knee joint requires a significant
amount of plastic material and the use of allogeneic
tendons [12]. In addition, most modern techniques are
quite traumatic and cause full-fledged wide access
to the lateral surface of the knee joint. Many authors
note that open posterior lateral plasticity is associ-
ated with a risk of complications such as tibial nerve
damage, tibial head fracture, and bone graft tunnel
crossings [13, 14].

A typical mechanism of damage to these structures
is injury during simultaneous bending of the knee
joint and foot, as well as excessive external rotation
of the tibia in varus or valgus deviation. In addition,
posterior lateral structures may be affected by hyper-
flexion or hyperextension of the lower leg. The ana-
tomical components of the structure include (Fig. 1):
posterior horn of the lateral meniscus, lig. menisco-
femorale anterius, lig. meniscofemorale posterius,
lig. collaterale fibulare, lateral head of m. gastro-
cnemius, lig. popliteum obliquum, lig. popliteum ar-
cuatum and lig. popliteofibulare, posterolateral cap-
sule and m. popliteus tendon attachment site. These
structures and their localization can be variable [2, 11,
15, 16]. According to modern biomechanical studies,
there are three key structures of the posterolateral an-
gle that provide varus and external rotational stability
of the knee joint. Lig. collaterale fibulare is the pri-
mary stabilizer of varus opening and the secondary
limiter of posterolateral rotation of the tibia relative
to the femur. Lig. popliteofibulare is the passive sta-
bilizer of external tibial rotation. M. popliteus with
tendon act both as a static and dynamic stabilizer,
controlling the lateral rotation of the tibia.

At the same time, a stable approach has been
formed, where the structures of the posterolateral
angle are considered as PCL agonists and justify
their mandatory restoration during its reconstruction.
However, in practice we encounter both isolated inju-
ries of the structures of the posterolateral angle and
the combination with rupture of the anterior cruci-
ate ligament (ACL). It should be noted that isolated
injuries of the posterolateral angle are relatively rare
and account for 1.6-2.8 % of all knee injuries. Insuf-
ficient attention to the disruption of these structures
with ruptures of both anterior and posterior cruciate
ligaments has been shown to lead to unsatisfactory
treatment outcomes in patients [1, 2, 6, 18, 19]. Con-
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Fig. 1. Anatomical structures of the posterolateral angle of the knee
joint: 1 — m. gastrocnemius, 2 — lig. collaterale fibulare, 3 —
tendon m. popliteus, 4 — lig. popliteofibulare [17]
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comitant damage to the secondary knee stabilizers is
often overlooked when focusing on cruciate ligament
repair. An incompletely eliminated rotational compo-
nent results in both subjective and objective instabili-
ty of the knee joint and causes recurrence of posterior
instability due to graft overload.

Currently, there is no consensus on the diagno-
sis and treatment of rotational instability of the knee
joint due to damage to the posterolateral angle, there
is no comprehensive approach to restoring joint sta-
bility, taking into account all components of this
pathological process. Techniques for restoring the pos-
terolateral angle of the knee joint are complex and
traumatic. Therefore, reconstruction of the anterior
or posterior cruciate ligaments does not always in-
volve reconstruction, and operations in conditions
of isolated posterolateral instability are generally per-
formed very rarely. Therefore, the introduction into
clinical practice of minimally invasive method of re-
construction of these structures is relevant. The first
experience with the use of arthroscopic techniques
to restore the popliteal tendon [20, 21] has reduced
the trauma of this surgery.

The aim of the study: to assess the long-term re-
sults of minimally invasive restoration of the struc-
tures of the posterolateral angle under arthroscopic
control.

Material and methods

Clinical material

The study was approved by the local Commit-
tee on Bioethics (Commission on Bioethics of Za-
porizhia State Medical University, Minutes No. 7
of 26.10.2017). Informed consent was obtained from
all patients included in the study. A total of 75 patients
were monitored, of whom 58 were examined 2 years
after surgery. Thus, the study included 58 patients
with posterolateral rotational instability of the knee
joint, operated in the period from 2006 to 2019 at
Zaporizhia Regional Clinical Hospital «Motor Sich
Clinic» (Zaporizhia).

Patients were divided into two groups depending
on the method of reconstruction of the posterolate-
ral angle structures: the study group (26 subjects,

44.8 %) with minimally invasive restoration of struc-
tures under arthroscopic control; comparison group
(32, 55.2 %) with restoration of the posterolateral
angle in an open technique [22, 23]. The distribution
of patients was performed according to the Fanelli-
Larson classification [15].

Both groups were homogeneous in sex and age. There
were 43 men (74.1 %) and 15 women (25.9 %). Dis-
tribution of patients by age: 2 (3.5 %) up to 20 years,
18 (31.0 %) — 21-30, 22 (37.9 %) — 31-40, 16 (27.6) %)
over 40. The mean age of patients was 32 years
(18—48). Patients were operated on at different times
after injury, from 2 weeks to 3 years. All operations
were performed by one surgeon. The distribution
of patients with combined impairment of the knee
joint was carried out taking into account the Fanelli-
Larson classification [15] and is given in Table 1.

Features of clinical examination

A diagnostic algorithm was used, which includes
clinical tests and additional instrumental examina-
tions to more accurately determine the degree of pos-
terior and posterolateral instability, important for
the choice of treatment tactics for such patients.

When static knee stabilizers are injured, dyna-
mic ones cannot function properly. Posterolateral
instability leads to a characteristic gait with dyna-
mic varus deformity, «varus thrust». Dial test is one
of the most important in the clinical examination
of patients with damage to the posterolateral struc-
tures of the knee joint. Anterior and posterior drawer
tests, anterior and posterior Lachman tests, front and
reverse pivot shift, varus stress test for bending angle
in the knee joint from 20° to 30° were performed.
Radiography of the knee joint in standard projec-
tions (anterior-posterior and lateral) was carried out
to exclude concomitant bone injuries. Stress radiogra-
phy of the knee joint (Fig. 2) is an important point in
the diagnosis of lesions of the knee and the structures
of the posterolateral angle. In particular, it has been
proven that in order to diagnose posterolateral insta-
bility, it is necessary to perform stress radiography
of the knee joint with varus load at a bending angle
of 20° [20]. Magnetic resonance imaging (MRI) was

Table 1
Distribution of patients depending on the damaged structures of the knee joint
Patient group Type of impairment according to Fanelli-Larson classification [15] Total
A, B, B, in combination with anterior C, with posterior cruciate

isolated isolated cruciate ligament damage ligament damage
Study 3 — 8 13 26
Comparison 1 1 12 18 32
Total 4 1 20 33 58
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performed on all patients to diagnose concomitant
damage to intra-articular structures.

Surgical techniques

The comparison group consisted of patients ope-
rated by the LaPrade method (Figs. 3, 4) using a two-
bundle autograft, which allowed to restore the biome-
chanical vector of lig. popliteofibulare, m. popliteus
tendon and lig. collaterale fibulare. An end button
plate was used to fix the graft in the tibia (Fig. 4). Ex-
cessive rotation inward can cause knee contractures.
This operation is technically complex, but allows
to get good results.

Minimally invasive repair of the posterolateral
angle structures

The operation was performed under arthroscopic
control. The external meniscus and popliteal tendons
were visualized. A feature of damage to the struc-
tures of the posterolateral angle was the unimpeded
wide opening of the lateral joint space during arthro-
scopy (Fig. 5).

Therefore, we easily got the arthroscope and co-
agulator electrode under the external meniscus in
the projection of the popliteal tendon, dissected
the scars and capsule of the joint 2-3 cm down so that
the probe of the tibial conductor could be inserted
(Fig. 6). After that, with the FlipCutter 7.0 mm tool,
a canal was drilled in the external condyle of the ti-
bia, a guide thread was inserted into it, which was
output to the skin through an additional incision
in the projection of the graft attachment in the ex-
ternal femur condyle. A graft was removed from
the threads, and a button clamp was placed at the dis-
tal end. The other end of the graft was passed subcu-
taneously to the head of the tibia and fixed there with
either a tenodesis screw or a 5.5 mm Swivel Lock
anchor. The transplant loop was performed subcuta-
neously to the point of fixation of the patellar tendon
on the external femoral condyle, where the canal was

Fig. 2. Radiography of the knee joints with varus stress.
Pathological opening of the lateral part of the right knee
joint

drilled, the transplant loop was removed and fixed
with an interfering screw, or tied to a plate mounted
on the opposite surface of the femur (Fig. 6).

Evaluation of treatment results

Comparative analysis of recovery was performed
by assessing the pain syndrome according to VAS.
We studied the time course of recovery of movement
in the knee joint after surgery and conducted a survey
for subjective assessment of overall satisfaction with
the results of treatment one year after surgery.

Results and discussion

The results of treatment of patients with damage
to the structures of the posterolateral angle were ana-
lyzed in both groups. Recurrences of instability were
not detected in any case.

In the early postoperative period, the results
of treatment of patients concerning the time course
of pain (VAS) and recovery of range of motion were
evaluated. However, the assessment of range of mo-
tion was initially heterogeneous, as the protocols for
mobilization of the knee joint after ACL and PCL
repair are different. Therefore, we analyzed them
separately.

The results by VAS are given in Table 2. De-
spite the heterogeneity of surgical interventions in
the groups, the study showed that with open resto-
ration of the structures of the posterolateral angle,
the level of pain by VAS was statistically significantly
higher from the first day of the postoperative period,
compared with minimally invasive method. The dif-
ference remained clinically significant for the first
four weeks after surgery, whereas no significant
difference in pain between groups was identified in
the follow-up.

Fig. 3. Reconstruction of the posterolateral angle by LaPrade.
View from the lateral side and back. FCL — the bundle
reconstructing the bypass tibial ligament, PLT — popliteal
tendon, PFL — popliteal-fibular ligament [5, 14]



ISSN 0030-5987. Orthopaedics, traumatology and prosthetics. 2021. Ne 4

Fig. 4. A clinical example of posterolateral angle repair in simultaneous damage to the ACL. Semi-tendon tendon graft for ACL
(all inside technique) and thin muscle tendon graft for posterolateral angle repair

Fig. 5. Opening of the lateral joint space in damage to the posterolateral
angle structures

Fig. 6. Stages of endoscopic reconstruction of the popliteal tendon in a patient with ACL injury: a) diagnostic probe under the external
meniscus; b, ¢) installation of the conductor; d) drilling PlipCutter 7.0 mm channel; ¢) removal of the conductor; f) installation of the graft
g) postoperative radiography, the arrow shows the graft fixator
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Table 2

Time course of VAS pain syndrome in groups of patients after reconstruction of posterolateral angle structures

Patient group VAS indicator
1"t day 2% day 1"t week 4t week 6" week 8" week
Study (endoscopic plastic surgery) 31+0.8 2.6£0.6 1.4+0.8 1.2+0.7 1.3+0.9 1.2+ 1.1
Comparison (open repair) 5.8+0.7 36+0.8 29+0.6 2.6+ 1.1 1.4+09 1.1+1.0
Statistical significance p <0.01 p <0.01 p <0.05 p <0.05 p>0.05 p>0.05
Table 3

Range of movements (degree) after restoration of ACL and posterolateral angle structures of a knee joint

Patient group The range of flexion / extension movements
1* week 2" week 4™ week 6" week
Study (endoscopic plastic surgery) 88 £ 11/0 96 = 7/0 114 + 9/0 124 + 11/0
Comparison (open repair) 59 +12/0 61 +13/0 97 £12/0 101 + 14/0
Statistical significance p <0.01 p <0.05 p <0.05 p>0.05
Table 4
Range of movements (degree) after restoration of PCL and posterolateral angle structures of a knee joint
Patient group The range of flexion / extension movements
2" week 4 week 6" week 8™ week
Study (endoscopic plastic surgery) 76 + 10/0 92 +11/0 111 £9/0 121 + 18/0
Comparison (open repair) 56 +10/0 65 + 14/0 96 + 16/0 109 + 24/0
Statistical significance p <0.01 p <0.05 p <0.05 p>0.05

The time course of recovery of range of motion
(Tables 3, 4) was analyzed separately among patients
with reconstruction of anterior and posterior cruci-
ate ligaments. After the reconstruction of the PCL,
we always performed a longer immobilization using
the PTS splint for 4 weeks and only after 2 weeks
proceeded with passive flexion in the knee joint.

The results of the evaluation of the recovery
of range of motion indicated a clear trend of rapid re-
covery among patients with minimally invasive plas-
tic surgery and endoscopic reconstruction of the pa-
tellar tendon. In both groups of patients, both in
the case of ACL plastic surgery and PCL reconstruc-
tion, minimally invasive technique allowed to restore
flexion in the knee joint faster by at least 4 weeks.

Subjective assessment of satisfaction with the out-
come of the operation after 2 years showed that in
the study group 14 (53.85 %) patients were very
satisfied, 7 (26.92 %) were satisfied, 5 (19.23 %)
were partially satisfied. In the comparison group
16 (50.00 %) individuals were very satisfied, 9 pa-
tients (28.13 %) were satisfied, 5 (15.62 %) were
partially satisfied, 2 patients (6.25 %) were dissatis-
fied. Regarding the opinion of patients whether they
would agree to identical surgery, understanding
the course of the intervention and the postoperative

period, the outcome of treatment, it was determined
that 54 (93.1 %) of 58 patients would consider having
surgery again: 25 (96.1 %) among 26 respondents in
the study group, 29 (90.6 %) among 32 from the com-
parison group.

The results of clinical tests are given in Tables 5, 6.
Stability of the knee joint was evaluated by their re-
sults. Dial test was used to analyze rotational stabili-
ty, and varus stress test was used for frontal stability.
Similar indicators were obtained in the groups with
the best trend in the study group. Due to the small
number of patients, we cannot make a proper statisti-
cal comparison, as in both groups we performed both
isolated reconstruction of the structures of the pos-
terolateral angle and anterior or posterior cruciate
ligaments, which implies completely different expec-
tations about the outcome of treatment.

Discussion

Only 4 patients out of 58 were operated on for iso-
lated damage to the structures of the posterolateral an-
gle of the knee joint, which amounted to 7 % and was
fully consistent with the literature. Such injuries are
not always diagnosed in time due to the fact that they
are rare and have a vague presentation in the form
of pain in the outer knee joint under conditions
of heavy physical activity, such as kick running and
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Table 5
Dial-test results in patient groups in the time course
Range of shin rotation Before operation After operation
0+ 1+ 2+ 3+ 0+ 1+ 2+ 3+
Study group, abs. 0 9 17 0 21 5 0 0
n=26 % 0.0 34.6 65.4 0.0 80.8 19.2 0.0 0.0
Comparison group, abs. 0 11 21 0 20 12 0 0
n=32 % 0.00 34.37 65.63 0.00 62.50 37.50 0.00 0.00
Table 6
Varus stress test results in patient groups in the time course
Range of shin rotation Before operation 1 After operation
0+ I+ 2+ 3+ 0+ 1+ 2+ 3+
Study group, abs. 2 16 6 2 22 4 0 0
n =26 % 7.69 61.54 23.08 7.69 84.62 15.38 0.00 0.00
Comparison group, abs. 0 18 14 0 21 8 3 0
n =32 % 0.00 56.25 43.75 0.00 65.62 25.00 9.38 0.00
Table 7
Classification of injuries of the posterolateral structures of a knee joint by Fanelli-Larson [15]
Injury type Description Injured structure
A Increase in external rotation of a shin by 10° Lig. popliteofibulare, m.popliteus tendon
Increase in external rotation of a shin by 10°. . . .
B Opening of the lateral part of the knee joint in varus Ll.g' popliteofibulare, m.popliteus tendon.
Lig. collaterale fibulare
stress test by 5-10 mm
Increase in external rotation of a shin by 10°. . . .
C Opening of the lateral part of the knee joint in varus Lz'g. popliteofibulare, m.poplzteus. t§ndon.
Lig. collaterale fibulare, capsule joint, PCL
stress test more than 10 mm

changing direction. At the same time MRI showed
degenerative changes in the body of the external me-
niscus, which can later lead to its incomplete rupture.
When deciding to stregthen the posterolateral angle,
we must remember that this is a very traumatic opera-
tion using an auto- or allograft. The use of allografts
is more appropriate because it reduces limb injuries,
the time of surgery, which is especially important in
the treatment of complex injuries of the ligaments.

At the same time, we noted a drawback
of G. C. Fanelli and R. V. Larson classification [15],
designed to assess cases of posterolateral instability.
However, in practice we see patients with ACL in-
juries, external meniscus and structures of the pos-
terolateral angle of the knee joint. Therefore, Fanel-
li C damage can be considered as a combination
of failure of the structures of the posterolateral angle
with the rupture of one of the crossed ligaments, or
distinguish 2 types of Fanelli B damage, which are
already done by other authors [24].

In our opinion, when treating patients with ACL
and PCL ruptures, special attention should be paid

to subjects with damage to the posterolateral struc-
tures of the knee joint, which have marginal rota-
tional and varus instability: increased external rota-
tion of the tibia about 5° and opening the lateral knee
joint for varus stress test up to 5 mm. That is, these
indicators are actually clinically possible to record
when specifically aimed at. During the dial-test, this
can be assessed as a slight tendency to external rota-
tion: slightly more compared to the healthy side. Such
cases occur in the case of ruptures of both ACL and
PCL. Often we see a slight tendency to external rota-
tion, but restore the isolated damaged central stabi-
lizer of the knee joint (ACL or PCL). Intraoperatively,
we additionally check the rotation tests after implant
placement and fixation. If the tendency to external ro-
tation persists, it is necessary to repair the structures
of the posterolateral angle of the knee joint. There
are no ready-made solutions for this yet. If we do
not eliminate the pathological rotational component
of instability, there will be an overload of the external
meniscus and the cross-ligament graft.
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PCL reconstruction does not cause great discussion
about the routine repair of the structures of the pos-
terolateral angle of the knee joint. In ACL damage,
slight external rotation of the tibia is not clearly de-
scribed as an indication for plastic surgery. Another
problem with the reconstruction of the structures
of the posterolateral angle is that the repair of the pop-
liteal muscle with a rigid ligament does not allow
to fully restore its function. However, due to the lack
of better methods, it is necessary to use this approach
in clinical practice. It should also be noted that plastic
surgery of the posterolateral angle structures cannot
accurately reproduce their anatomical setting, and re-
stores only the basic ones.

The appearance in the arsenal of an orthope-
dist-traumatologist of endoscopic minimally inva-
sive techniques of popliteal tendon plastic surgery
under arthroscopic control has reduced the trau-
ma of this surgery and facilitated postoperative
rehabilitation.

The disadvantage of our study is the small number
of patients, which can be explained by the rare occurrence
of such injuries. However, statistical analysis showed sig-
nificant differences in a number of indicators of the time
course of recovery in the study and comparison groups
and confirmed a reduction in the trauma of surgery with-
out deterioration of long-term treatment outcomes.

Conclusions

The proposed method of minimally invasive res-
toration of the posterior lateral angle of the knee joint
with arthroscopic reconstruction of the popliteal ten-
don showed positive immediate and long-term results
of treatment of patients, did not lead to increased
complications and deterioration of limb function, re-

duced pain after surgery and joints.
Conflict of interest. The authors declare no conflict of
interest.
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