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Introduction Conventional anterolateral surgical approach to the lateral tibial condyle has been well studied and proven safe. 
However, this approach does not provide adequate visualization for performing a good quality osteosynthesis in fractures 
located in the posterior segment of the lateral condyle. Purpose of the investigation was a rationale of plate implantation 
technique on the posterior surface of the lateral tibial condyle from the posterior approach with anatomical and clinical 
demonstration of its technical feasibility and safety. Materials and methods The study was conducted on 10 knee joints of 
six unfixed cadavers. We implanted a T-plate on the posterior surface of the lateral tibial condyle using a posterior surgical 
approach. After that soft tissues were dissected to explore the exact location and the distances between the plate and crucial 
anatomic structures of the region. Five patients underwent surgical treatment of tibial plateau fractures 41C3 type following 
AO/OTA classification or Schatzker classification type V using the described method. The patients were followed-up for nine 
months after surgery. Results were evaluated using the KSS and Lysholm scales. Results The study on cadavers showed 
safety and feasibility of the surgical technique developed. We did not encounter specific complications associated with 
posterior plate implantation. All fractures healed after nine months post-surgery. The functional outcomes according to KSS 
scale were excellent in four cases and good in one case; according to Lysholm scale, three were excellent, one good and one 
fair outcome. Discussion In spite of the simplicity of the conventional anterolateral approach, many investigators tend to use 
different modifications of posterior approaches for the posterior lateral tibial condyle fixation. This method provides better 
reduction and fixation using a buttress plate. Our investigation showed safety and feasibility of this technique for fixation of 
the posterior segment of the lateral tibial condyle. The technique proposed, if performed properly, provides safe and accurate 
osteosynthesis and prevents secondary displacements of fragments in the rehabilitative period.
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The issue of choosing a surgical approach for 
performing osteosynthesis of the fractures of the lateral 
tibial condyle has been discussed in the current scientific 
literature [1–3]. The most common among them is a 
conventional anterolateral approach (ALA) which has 
been well studied, sufficiently simple technically and 
proven by many years of practice [2, 4, 5–7]. However, 
this surgical approach allows visualizing the damaged 
parts of the distal tibial metaepiphysis (plateau) related 
to the lateral condyle only in its anterolateral and lateral 
parts. But if the location of the main bone fragments 
is in the posterolateral or posterior parts of the lateral 
tibial condyle, this approach does not provide enough 
visualization which is required for accurate reduction 
and safe fixation of the fracture. And, in particular, it 
does not allow osteosyntesis with a buttress plate that 
would prevent a posterior migration of the fragments 
[1, 4, 8].

Therefore, in a line with current notions about 
plating that implies an accurate reduction of bone 
fragments, including the articular surface, there is a 
clear tendency to use posterior surgical approaches 
for osteosynthesis of posterior tibial plateau fractures 
that provide the shortest way to the area of main bone 
lesions, their good visualization and the necessary 
conditions for placement of posterior buttress plates 
[9–14]. In particular, the most commonly used among 
the posterior approaches to the lateral tibial condyle 
are the inverted L-shaped [9] and direct posterior 
approaches to the posterior parts of this condyle [15].

However, the posterior, listed above, have not 
been much used due to their relatively high technical 
complexity and due to the risks of injuring major 
anatomical structures [4, 16]. The latter reason is 
of particular importance as major and significant 
anatomical formations are located there such as 
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popliteal vessels, anterior tibial artery, tibial and 
common peroneal nerves which possible injury 
restrains the surgeons from performing the posterior 
approach. Importantly, but special topographic and 
anatomical studies directed on the investigation of 
the convenience and safety of the approach discussed 
have not been conducted. The available publications 
that summarize the experience include a relatively 
small number of cases and do not allow conclusions 

on the advantages, drawbacks and indications to the 
use of this surgical approach [16, 17].

The purpose of our study was to substantiate the 
rationale of posterior surgical approach to the lateral 
tibial condyle from the topographic and anatomical 
positions and placement of a posterior buttress plate, 
to evaluate the safety of such an intervention in regard 
to the risks of major anatomical structure injury and 
the control of the rationale in clinical practice.

MATERIAL AND METHODS

Our study was approved by the institutional ethics 
board and was conducted in accordance with the 
ethical standards of the Helsinki declaration. The 
patients included into the study signed informed 
consents. This study comprises two parts, anatomical 
and clinical. The first part was conducted at the chair 
of surgery and topographic anatomy of the Kirov 
Military Medical Academy. Its aim was substantiation 
of topographic and anatomical positions of the 
posterior approach to the lateral tibial condyle and 
included an application study on 10 unfixed lower 
limbs of six cadavers that did not have any injuries 
or deformities.

The protocol of experimental interventions on the 
technique of the posterior approach and placement 
of a buttress plate along the posterior surface of the 
lateral tibial condyle and further preparation of the 
material and measurements was as follows. First, the 
necessary anatomical landmarks were made on the 
skin of the knee joint area in the position of “on healthy 
side” (Fig. 1). It should be noted that the main idea 
of studying the posterior approach is, in our opinion, 
in the positioning of the surgical intervention zone 
and placement of the plate for osteosynthesis in the 
gap between the major branches of the sciatic nerve, 
tibial and common peroneal nerves, what is well seen 
in the diagram (Fig. 2).

Fig. 1 Main anatomical orientations in the knee joint area 
for executing the posterior approach to the lateral tibial 
condyle: a fibular head; b lateral tibial condyle; c lateral 
femoral epicondyle; d line of skin incision

Fig. 2 Diagram of plate positioning on the posterior 
surface of the lateral tibial condyle through the posterior 
approach: a fibular head; b tibial plateau; c lateral tibial 
condyle; d tibial nerve; e popliteal artery; f common 
peroneal nerve; g anterior tibial artery 

The posterior approach was initiated with a 
longitudinal skin incision of 9-10 cm from up to down 
along the line marked, starting from the centre of the 
popliteal fossa at the level of the knee joint gap and 
at 3 to 4 cm more proximal to the level of the fibular 
head top and runs distal and lateral at a 2-cm distance 
to the medial from its medial edge. Moreover, the 
lower point of the incision was over the interosseous 
membrane by 6 to 7 cm more distally from the top of 
the fibular head. The next step, after dissection of the 
proper fascia and being oriented by the inner edge of 
the long head of the femoral biceps muscle and its 
tendon, the common peroneal nerve was found near 
the lateral edge of the surgical wound, which was 
partially released and brought to lateral.

The deeper part of the approach was realized 
between the lateral head of the gastrocnemius muscle 
and soleus muscle, the former was mobilized and 
displaced to medial and the latter to distal to the lower 
angle of the surgical wound. Thereby, the popliteal 
vascular bundle and the tibial nerve should remain 
medial from the zone of the tissue separation and 
could not be seen in the wound. These formations 
were displaced to the medial with a hook along 
with a mobilized lateral head of the gastrocnemius 
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muscle, both protected from being injured. Next, the 
belly was found in the depth of the wound along with 
the attachment of the popliteal muscle tendon, which 
should be saved to maximum.

The next step of the experimental intervention 
was a vertical capsulotomy of the knee joint over 
the posterior surface of the lateral tibial condyle to 
visualize its articular and posterior surfaces. Thereby, 
the posterior surface of this condyle is always well seen 
at the extension of 3 to 5 cm more distal to the knee 
joint gap what provided the conditions for posterior 
buttress plate placement. Next, a T-plate was installed 
by moving it from above to down and orienting its 
transverse part parallel to the articular gap and its 
diaphyseal part was placed under the separated belly 
of the popliteal muscle. The plate was fixed proximally 
with three screws for spongy bone, 4.0 mm in diameter 
and 50 mm long, and with two cortical screws, 3.5 mm 
in diameter and 40 mm long, distally (Fig. 3).

Fig. 3 Posterior approach to the lateral tibial condyle after 
installation of the T-plate: a fibular head; b Т-plate on the 
posterior surface of the lateral tibial condyle; c soleus 
muscle separated from the fibular head and shifted to the 
lower angle of the surgical wound; d lateral head of the 
gastrocnemius muscle mobilized and shifted medially 
with a hook along with popliteal vessels and tibial nerve; 
e scissors introduced into the articular knee gap from 
backward 

The next step was a careful preparation of the 
region of the posterior approach to the lateral tibial 
condyle, revealing the position of a number of 
important anatomical formations relative the surgical 
wound and the T-plate installed: the popliteal and 
anterior tibial arteries as well as of the common 
peroneal and tibial nerves. The shortest distances 

were measured from eight points on the plate to the 
anatomical structures indicated above, as well as to 
specific bone marks shown on the diagram (Fig. 2). 
The results of the measurements were introduced into 
a special protocol. Photos were taken of the main 
stages of the experimental interventions and final 
outcomes of the preparations.

The technique of the surgical interventions 
developed and topographic and anatomical grounds 
were used in five operations of osteosynthesis with 
a T-shaped buttress plate implanted through the 
posterior surgical approach in five patients, three males 
and two females in the mean age of 59.3 ± 12 years, 
who sustained fractures classified as AO 41C3 and 
Schatzker type V. It should be noted that the fractures 
of the posterior part of the lateral tibial condyle were 
combined with fractures of the posterior sector of the 
medial tibial condyle in all our patients. Therefore, 
the operation started first with plating of the medial 
condyle from the conventional medial approach [2]. 
Then, the posterior approach was completed and 
the buttress plate was implanted on the posterior 
surface of the lateral tibial condyle according to the 
technique described above. All the interventions 
were performed at the specialized departments 
of the Aleksandrovskaya municipal hospital and 
Vsevolozhsk clinical inter-district hospital.

The outcomes of the interventions were assessed 
after 7–10 days, one, three, six, and nine months 
postoperatively. International evaluations systems 
were used, KSS [18] and Lysholm [19]. Radiography 
and computed tomography (CT) were used before 
the operation and at follow-ups to evaluate the 
displacement of the fragments of the posterior part 
of the lateral tibial condyle and term of fracture 
consolidation. Post-operative complications were 
revealed, and first of all, those associated with possible 
damage to major blood vessels and peripheral nerves.

The results of the applied topographic and 
anatomical study and clinical findings were compared, 
also with the data from the available literature.

All quantitative data obtained in the topographic/
anatomical and clinical parts of this study were 
statistically processed for defining the mean values 
and deviations (±) in Excel 2016 (Microsoft, USA).

RESULTS

The anatomical part of the study established that 
none of ten experimental interventions ended in the 
injuries of the arteries, veins or nerves indicated 
above. All major anatomical formations were 
located at a particular and safe distance from the 

T-plate implanted on the posterior surface of the 
lateral tibial condyle what is presented in the photo 
of the preparation (Fig. 4). Thus, it was confirmed 
that damage to the major blood vessels and nerves 
located in the proximity to the surgical wound may 
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be prevented if the conditions of the technique of 
the approach under discussion and plating along 
the posterior surface of the lateral tibial condyle are 
followed as was shown on the anatomical material 
and rational implementation of the technique.

In order to define the shortest distance from 
the orientation points on the T-plate to the nearest 
blood vessels and peripheral nerves, the following 
measurements were done upon completion of the 
preparation (Table 1).

Fig. 4 Result of the preparation after the 
experimental operation: a fibular head; 
b Т-plate on the posterior surface of the lateral 
tibial condyle; c soleus muscle separated 
partially in the course of the preparation; 
d lateral head of the gastrocnemius muscle 
mobilized proximally and shifted medially; 
e popliteal artery and vein; f anterior tibial 
artery with veins; g popliteal muscle cut in 
the course of preparation; h common peroneal 
nerve 

Table 1
Mean values of measurements made on the preparations studied after completion of the posterior approach and T-plate 

implantation along the posterior surface of the lateral tibial condyle

Parameters studied and measurement units Mean values (±)

Limb segment length, cm SAIA – LMT 85.5 ± 4.6
TFH – LMT 37.4 ± 1.7

Lower leg circumference, cm Upper third 34.9 ± 5.5
Middle third 34.6 ± 7.4

Shortest distance from plate points to the popliteal artery, mm

1 18.3 ± 2.8
2 9.9 ± 2.1
3 6.0 ± 3
4 4.9 ± 2.9
5 6.3 ± 1.8
6 6.3 ± 0.8

Shortest distance from plate points to the anterior tibial artery (ATA), mm

1 51.5 ± 5
2 50.4 ± 5.8
3 50.1 ± 6.4
4 37.2 ± 8
5 23.7 ± 4.9
6 6.1 ± 3.4
7 5.9 ± 2.5

Shortest distance from plate points to the common peroneal nerve, mm

1 16.8 ± 4.7
2 20.8 ± 4.3
3 29.4 ± 4
4 34.3 ± 6.5
5 38.7 ± 6
6 40.1 ± 4.7
7 32.1 ± 6.9
8 32.4 ± 4.4

Shortest distance from plate points to the tibial nerve, mm

1 28.7 ± 3.7
2 19.4 ± 1.2
3 9.7 ± 6.5
4 10.9 ± 7.2
5 12.4 ± 4.7
6 8.5 ± 2.3
7 18.5 ± 2.3
8 22.4 ± 4.7

Sortest distance from the joint gap to the anterior tibial artery, mm 56.6 ± 5.5
Notes: SAIA– superior anterior iliac axis; LMT - lateral malleolus top; FHT – top of the fibular head
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The measurements allowed for precisions of 
topographic and anatomical relations between the 
plate implanted in the experimental operation and 
major anatomical structures located in the proximity. 
In particular, in regard to the popliteal artery, it was 
shown that it is positioned posteriorly from the T-plate 
installed and the minimal distance to it is 6.0 ± 3 mm 
from point 3 on the plate. It should be noted that this 
distance was always greater as the popliteal vascular 
band was protected and shifted medially along with 
the lateral head of the gastrocnemius muscle with the 
hook in the course of the plate placement.

In regard to the anterior tibial artery (ATA), the 
nearest orientation points on the plate were points 6 and 
7 that were located from this blood vessel at a mean of 
6.1 ± 3.4 mm and 5.9 ± 2.5 mm. The shortest distance 
to the ATA from the knee joint gap was 56.6 ± 5.5 mm. 
Judging from the T-plate length of 50 mm, it can be 
concluded that it could be positioned so that the distal 
end of the implant does not contact the ATA which 
after distancing from the popliteal artery runs forward 
through the interosseous membrane into the osseofascial 
envelope. Moreover, the possibility that the plate 
contacts this artery is practically excluded due to a close 
attachment of the implant to the tibial periosteum when 
it is fixed. Thus, both the popliteal and anterior tibial 
artery are located posteriorly relative the plate.

The shortest distances from the tibial nerve, 
which is located within the popliteal fossa posteriorly 
from the popliteal vessels, to the buttress plate from 
points 3 and 4 were 9.7 ± 6.5 mm and 10.9 ± 7.2 mm 
respectively, what exceeded the minimum distance to 
the popliteal artery. Therefore, the conflict between 
the implant and this nerve is excluded.

The common peroneal nerve was located relative 
to different points of the T-plate at a mean distance 
from 16.8 ± 4.7 mm (point 1) to 40.1 ± 4.7 mm 
(point 6). It was in the safest position in regard of 
possible injury among all the vessels and nerves 
studied. While performing the posterior surgical 
approach, it was identified in the surgical wound and 
specially protected with a hook which shifted this 
nerve to lateral along with the tendon of the femoral 
biceps. Upon placement and fixation of the plate with 
the screws, the common peroneal nerve was behind it 
at a comparatively larger distance than other vessels 
and nerves which were studied.

The possibility of practical use of the posterior 
surgical approach to the posterior parts of the lateral tibial 
condyle together with a traditional medial approach 
which was use as the first stage of the intervention 
for plating of the injured medial tibial condyle in the 

clinical part of this study. Moreover, the safety of the 
use of this rational technique of the posterior approach 
and its convenience for implementation of plating 
osteosynthesis were assessed. Good visualization of 
bone fragments and articular surface of the lateral tibial 
condyle was observed in all five patients. It provided 
good reduction of bone fragments, and fill in the 
residual after the reduction subchondral of the lateral 
tibial condyle defect with a synthetic bone substitute 
in three cases, and finally to fix the fracture with a 
posterior T-shaped buttress plate. The mean duration 
of the intervention which was performed after four to 
14 post-injury days was 100.5 ± 10 minutes. It should 
be specially noted that there were neither lesions of the 
major blood vessels nor iatrogenic neuropathies, nor 
extensive hematomas or infectious complications in 
the surgical wound in the course of the interventions 
and in the post-operative period.

The fractures of both tibial condyles united in 
the terms from three to six months post-surgery. 
There was no radiographic loss of articular surfaces 
intraoperative reduction of both condyles. No 
changes in the angles of articular surface inclination 
in the frontal and sagittal planes were observed as 
compared with the first post-operative radiographs 
and CT scans in any of the cases.

Results of functional assessment of treatment 
outcomes according to KSS и Lysholm systems 
which were used within the term of nine months after 
the interventions are presented in Table 2. First, the 
outcomes were evaluated as poor according to both 
scales in the patients but to the 6-months follow-up after 
fracture consolidation, the results improved to good and 
excellent. At a 9-month follow-up after the operation of 
osteosynthesis, there were four excellent and one good 
result according to KSS scale; and three excellent, one 
good and one fair according to the Lysholm system, 
which confirm the efficacy of the surgical treatment.

The specific features and the outcomes in the 
patients with the fractures under discussion are well 
illustrated with a clinical case.

A 59-year old female patient was admitted to 
the trauma department with a closed intra-articular 
fracture of the posterior parts of both tibial condyles 
and displaced fragments. It was due to a fall at home 
from 1.5 m height (Fig. 5 a). The diagnosis was 
confirmed with CT study and was verified as AO 
type 41С3 or Schatzker type V (Fig. 5 b–d). It was 
decided to perform plating of the medial condyle 
from the traditional medial approach first followed by 
osteosynthsis of the lateral condyle with a posterior 
buttress plate from the posterior surgical approach.
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Table 2
Functional results according to KSS и Lysholm scales in five patients included into the clinical part of the study

Treatment result Follow-up term
7–10 days One months 3 months 6 months 9 months

KSS scale results
Poor 5 5 3 – –
Fair – – 2 – –
Good – – – 5 1
Excellent – – – – 4
Range in points 20–40 39–51 47–68 72–82 79–98
Mean value (±) 34.2 ± 8.1 44.6 ± 4.5 56.4 ± 9.4 76.8 ± 4.1 91 ± 7.9

Lysholm scale results
Poor 5 5 3 – –
Fair – – 2 1 1
Good – – – 4 1
Excellent – – – – 3
Range in points 26–40 41–55 45–70 66–90 83–95
Mean value (±) 33.6 ± 5.5 44.8 ± 6.4 56.6 ± 11.5 82 ± 9.2 90 ± 5.3

Fig. 5 Baseline radiographs and CT scans of the right knee joint in a 59-year old patient K.: а coronal and lateral radiographic 
views; b 3-D CT-scan with a targeted бview of the lateral tibial condyle; c coronal CT scan; d axial CT scan; e sagittal CT scan

The first stage was medial approach to the medial 
tibial condyle in the patient positioned supine through 
a 10-cm incision of skin and soft tissues to visualize 
the tendons of the “goose pat”. Then the fracture 
line of the medial condyle was identified without 
the exposure of the knee joint cavity. Fragments of 
the medial tibial condyles were reduced then with a 

special target to achieve reduction of the metaphyseal 
components of the fracture. Reduction of the articular 
surface was done under image-intensifier control.

Once an accurate anatomical reduction of the medial 
tibial condyle had been achieved, it was preliminary 
fixed with two 1.5-mm Kirschner wires. Final fixation 
of this fracture with a T-plate attached with two 
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4.5 mm cortical screws and two 6.5-mm cancellous 
screws from a set for fixation of big bone fragments 
followed. The plate was implanted under the tendons 
of the “goose foot”. The first stage was completed with 
stitching the wound by layers and its active draining.

At the second stage the patient lie prone for 
producing the posterior approach to the posterior 
parts of the lateral tibial condyle and following the 
rational surgical technique developed in the course 
of experimental interventions on the anatomical 
material and described in detail above. Visualization 
of the injured posterior part of this condyle was 
sufficient for accurate open reduction of fragments 
involving the articular surface, and provided filling 
the subchondral defect formed with the synthetic 
substitute in the amount of 6 cm3 the placement of 
the T-shaped posterior buttress plate from the set for 
small fragment fixation and 50 mm long was produced 
from the above down, implanting its diaphyseal part 
under the popliteal muscle. Next, the plate was fixed 
proximally with three 4-mm screws for spongy bone 
and 50 mm long and distally with two 3.5 mm screws 

for cortical bone. Thereby, the ATA was not seen in 
the wound as it was located more distal from the lower 
end of the plate. The second stage was completed with 
stitching the wound by layers and its active draining.

Immediate post-operative period ran without 
complications. Active draining was removed after one 
day. Passive small-range movements were allowed 
from the second post-operative day and active from 
the fifth in order to restore the joint function. The 
checking radiographs and CT scans in the immediate 
post-operative period revealed the restoration of the 
knee joint anatomy with a satisfactory position of 
bone fragments and the implants (Fig. 6 a–c). Skin 
stitching was taken off on the 10th post-operative 
day, the wound healed by primary intention.

The follow-ups after 7 days, one, three, six and nine 
months after the surgery did not reveal complications 
associated with possible damage to major vessels or 
nerves in the region of the posterior approach. As 
far as plaster fixation was not used, the recovery of 
flexion in the knee joint was observed by the end of 
week six after passive and active exercise therapy.

Fig. 6 Fracture union dynamics and outcome of surgical treatment in patient K., 59 years old: а radiographs of the left knee 
joint seven days post-surgery; b, c axial CT scans at seven days post-surgery; d coronal CT scan at nine months post-surgery; 
e, f axial CT scans at nine months post-surgery; g sagittal CT scan at nine months post-surgery; h appearance and functions of 
the left lower limb at 9-month follow-up
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The patient K. oа 59 years old could ambulate with 
crutches not loading the involved limb from the first post-
operative days. By the end of the third month, muscle 
hypotrophy in the lower third of the femur resulted in a 
1.5-cm reduction of the segment circumference. In this 
time-point, she was allowed to partially load the involved 
limb. Excellent functional results were achieved after 

nine months after the osteosynthesis operation, with 
87 points on the KSS scale and good Lysholm score of 
86 points. The patient noted the deficit of flexion in the 
knee joint which was 160 as compared with the opposite 
limb. CT scans did not detect either implant migration 
or fragment displacement of the articular surface of the 
tibial condyles (Fig. 6 e–h).

DISCUSSION
The analysis of the scientific publications on the 

topic of osteosynthesis for fractures of the posterior 
parts of the lateral tibial condyle showed that the 
solution has not been found yet and there is no unified 
view in the traumatology society on this issue. Several 
specialists believe that the conventional anterolateral 
approach provides adequate reduction and fixation of 
these fractures [1, 5, 7, 8, 20, 21]. However, numerous 
opponents of this approach state that the fixation 
of bone fragments located in the posterior part of 
the lateral tibial condyle should be supported by a 
buttress plate and achive interfragmental compression 
in the fracture site what is technically impossible to 
perform from the anterolateral approach [9–14, 22–
28]. The consequence of improper fixation of such 
fractures would be reduction loss and disorders in 
the congruency of the injured joint that result in its 
instability in the middle term and to rapid progression 
of posttraumatic deforming gonarthrosis in the long 
term [1, 4, 5, 21].

Some specialists propose to use two separate 
approaches for osteosynthesis of multifragmental 
fractures of the lateral tibial condyle, the conventional 
anterolateral and additional posterior ones, that 
would significantly increase the invasiveness of the 
intervention [3]. Moreover, several proposals have 
been published on the use of various posterolateral 
surgical approaches to the posterolateral parts of 
the lateral tibial condyle both without fibular head 
osteotomy 9–14] and with its osteotomy [22–25]. An 
independent posterior approach to the posterior parts 
of the lateral tibial condyle, despite being described 
in several modifications [3, 11, 12, 14, 15], has not 
gained wide application yet due to its complexity 
and insufficient substantiation from the topographo-
anatomical and clinical positions [15, 16] that were 
the ground for the research undertaken by us.

The experimental operation on an unfixed 
anatomical material allowed us to conclude that the 
posterior surgical approach is sufficiently safe if the 
rational surgical technique is followed in regard to 
the risk of injuries to the major anatomical structures 
located in the proximity. Moreover, it was shown that 

the T-plate implanted from this approach along the 
posterior surface of the lateral tibial condyle does 
not contact with large blood vessels and peripheral 
nerves and cannot damage them. In the course of 
its implantation, it is possible to shift aside all these 
formations and protect with plated hooks. Upon 
completion of the implantation, the plate is always 
positioned deeper than the tibial and common peroneal 
nerves, popliteal artery with associated veins.

In our opinion, the relationship of the posterior 
buttress plate with the anterior tibial artery (ATA) 
and associated veins is of special consideration. It 
was established on the anatomical material in the 
course of experimental operations, preparations and 
measurements that the distal T-plate point 6 and 7 
are the closest to the ATA, as seen in the Figure 2. 
However, the mean minimal distances to these points 
were safe enough and were 6.1 ± 3.4 mm and 5.9 ± 
2.5 mm respectively if the plate is not over 50 mm 
long, as used by us. Moreover, the contact of the distal 
end of the plate with the ATA is practically excluded 
because the initiation of the artery and its source, 
the popliteal artery, were always located behind the 
plate and were separated from it by the fibres of the 
popliteal muscle. The most anterior part of this artery 
ran in the tibia through the interosseous membrane 
more laterally to the T-plate implanted and located 
on the posterior surface of the tibia in its proximal 
part. It seems that the ATA and its accompaning veins 
theoretically could be injured by screw insertion to 
fix the distal plate part to the tibia. However, this 
complication can be prevented by using special tubes 
for protection while using the surgical drilling and 
burrs while preparing the canals for fixation screws.

The anatomical substantiation was checked 
clinically in practice. In particular, the clinical 
operations confirmed the safety of the posterior 
approach in regard to major vessels and peripheral 
nerves and practical measures for prevention of such 
lesions. An efficiency of protection of major vascular 
and nerve formations with flat and wide hooks to shift 
them to both sides from the main line of the surgical 
approach, lateral and medial, as well as an obligatory 
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