
__________________________________________________________________________________________ 
 

    
    

 . .,  . . 
   ,  

   
LESS-INVASIVE OSTEOSYNTHESIS OF SHIN BONES’ DISTAL  

METAEPIPHYSIS FRACTURES 
Koval O.A., Vasiuk V.L.  

Bukovynskyi State Medical University, Chernivtsi 
 

 
.   -

    ( -
 43  44  )   

 ,     
    

   –  
  (  . ., 2011, -

 . .,2012,  . .,2012.,  
. ., 2012.,  . ., 2014, Calory 

G.M.,2010, Gaulke R., 2017).  
      

      
  -   
   .  ,  

      
 .    -

     -
      

      -
  , ’  

  -  . -
,       

 .  
’     -

    -
 ,     

,     
 .  ,  

,   , -
  ,  -

     
  (  . ., 2011, -

 . .,2012, Gaulke R., 2017). 

Introduction. The problem of 
surgical treatment of distal shin bones 
(segments 43 and 44 by AO) has been raised 
by a range of scientific researches, which 
were focused on different aspects of tibial 
bone’s metaepiphysis – the so-call pylon – 
fractures treatment (Korzh M.O., 2011, 
Romanenko K.K., 2012, Pobel A.N., 2012, 
Stoyko I.V., 2012, Kondratiyev I.P., 2014, 
Calory G.M., 2010, Gaulke R., 2017). 
Majority of such traumas endanger drivers or 
passengers while road accidents, or occur due 
to fall from the height. As a rule, similar 
fractures are found in persons of young and 
middle age. Those traumas are characteristic 
by fragmentation of the bone with reasonable 
dislocation of its fragments and formation of 
different defects thereof in metaepiphysis 
area due to different injuries of articular 
surface, soft tissues and neurovascular 
fascicle. Distinctive is that pylon fracture 
quite often is a component of polytrauma.  

The scope and character of injuries 
depends on strength characteristics of bone 
tissue, position of a foot at the moment of 
trauma, extent and point of impact of injuring 
force. Consequently, pylon fractures, 
especially at polytrauma, are specific by 
reasonable variability, and treatment thereof 
remains one of the most complicated tasks 
(Korzh M.O., 2011, Romanenko K.K., 2012, 
Gaulke R., 2017).  
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The modern traumatology possesses a 
wide range  of osteosynthesis techniques for 
stable fixation of fractures of the shin bone’s 
distal fractures (Loskutov O.E., 2010, Lvov 
S.E., 2011, Pobel A.N., Hond J., 2011, 
Muller F.J., 2010, White T.O., 2010, Sohn 
O.J., 2010). Although, fractures of this 
localization lead in number of complications 
(up to 30%) and dissatisfactory conse-
quences. Some authors report about 
deforming arthrosis development with 
transformation thereof into false ankylosis in 
16% of cases (Mauffrey C., et al., 2011, 
Porter K., 2010). The first reason of such 
situation is blood supply disorders in fracture 
area, followed by technical problems while 
surgical treatment (Bets G.V., 2012; Meena 
UK, 2017, Cannada L,K., 2010, Meena U.K., 
2017, Zhang X.Y.Ye, 2011). 

During the five recent years 
philosophy of surgical treatment AO has 
changed. At first, in the year 1958, surgical 
principles of AO were formulated as follows:  

1. Anatomic reposition (reposition “beard-
to-beard” reposition had been recom-
mended”);  

2. Tough stable fixation, intra-fragmental 
compression;  

3. Blood supply preservation;  
4. Early active movements.  

AO principles evolutionally changed 
from time to time. The recent 10-15 years 
were specific due to more and more 
understanding of the supremacy of biology as 
the most important factor of good fracture 
union and functional recovery. Traumatology 
has gradually become an X-ray-associated 
surgery.  Big  approaches  have been replaced 
by tiny cuts, step-by-step X-ray control, 
small-access surgery, less-invasive osteo-
synthesis (splinting) by plates, surgery 
associated   with  arthroscopy.  Such   techno- 
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logical  modernization  has   changed  priority 
scale, and nowadays AO principles have the 
following sequence:  

1. Blood supply preservation.  
2. Functional (indirect) reposition. 
3. Stable fixation.  
4. Early active movements.  

Bringing care for blood supply of bone 
and soft tissues to the first place has 
emphasized once more that the biology as a 
first-place factor of good fracture union 
received the most attention now.  

Aim of the study is to improve results 
of surgical treatment of distal metaepiphysis 
fractures of shin bones by development, 
grounding and implementation of improved 
technology of less-invasive osteosynthesis.  

Materials and methods. For our 
research we applied AO classification and 
classification of pylon fractures by Rüedi and 
Allgöver (table 1). 

We improved technology of less-
invasive osteosynthesis of shin bone distal 
metaepiphysis. Reposition is performed with 
general or regional anesthesia under control 
of image-converter tube. At that we use the 
principle of ligamentotaxis, stretching 
fragments by distractor. If reposition of 
certain bone fragments is impossible, we use 
awl, tenaculum through separate punctures in 
a skin. Each tenaculum is under control of X-
ray TV testing. After elimination of sub-
dislocation and achieving reposition, we 
perform trans-articular fixation of the 
fragments. Therefor we use 2-3 wires 2 mm 
in diameter from pelma towards tibial bone 
(Pic.1).    
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 1.       
Table 1. Classification of distal shin fractures 
 

A B C 

   
 . 43 – 

/  
 , -

  / 43 by AO – 
tibial/fibula bone, distal 
segment 

 . 44 – 
/  

 , -
  / 44 by AO 

– tibial/fibula bone, 
malleolar segment 

  
  Rüedi  Allgöver / 

Classificaiton of pylon 
fractures by  Rüedi and 
Allgöver 
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Pic. 1. Transarticular fixation after elimination of dislocation and closed IM 
osteosynthesis of fibula bone. 
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In case of impression fracture, 
trepanation hole shall be made 5-6 cm 
proximal regards the joint. Throught this hole 
an autograft is to be inserted using special 
tool (Pic.2). 
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Pic. 2. Reposition scheme of impression fracture of articular surface of tibial bone’s 
distal epiphysis. 
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After that, through ceparate punctures 
in skin wires shall be installed in sagittal 
plane, 3-4 mm poximally regards ankle joint. 
In some cases wire could be replaced by 
cannulated or standard screws (Pic.3). 

 

 

 3.     ,   
  

Pic. 3. Less-invasive osteosynthesis of distal shin by screws, inserted in sagittal plane. 
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In case of dislocation of the external 
ossicula, it shall underwent reposition and 
closed IM nailing by one or two wires. 
Internal ossicula is fixed in a similar way 
(Pic. 4). In certain cases wire is turned down 
in form of a crook and deepened under the 
skin.  
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It prevents possible infication of tissues 
around the wire.   
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Pic. 4. Less-invasive osteosynthesis of external and internal ossiculums. Wires are turned 
crook-like and deepened into the skin. 
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In case of fractures, when certain 
fracment cantact each other, even partically 
(43 A and 43 B by AO classification or type 1 
and type 2 according to pylon fractures 
classification by Rüedi and Allgöver), 
immobilization is performed by an orthosis, 
which 7 days later shall be replaced by scotch 
cast. Unstable fractures with no contact 
between the main fragments (43 C or type 3 
by Rüedi and Allgöver) have been 
immobilized by a modified variant of external 
fixation device (Pic. 5). Wires have been 
removed 6 weeks later. Immobilization 
period – 10-12 weeks. 
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Pic. 5. Scheme and photo of device for external fixation of distal shin fractures 
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  2007  2017   
342     

  .    
  -

/   (  43  
, . 1 A)   105 -

,    (  
 44  , . 1 B) –  237 . 

  206 (60,23%),  – 136 
(39,77%). 

     
 265 .   

  45,15±15,98  (  18 
 86 ).  :    

30  – 52  (19,62%),  30  40 
 –56  (21,13%),  40  50  

– 52  (19,62%),  50  60  – 
47 (17,74%),  60  – 58 (21,8%) 
( . 6). 

At the very beginning of this 
technology, the less-invasive osteosythnesis 
was indicated in cases of polytrauma, 
diabetes mellitus, old age, severe coexisting 
pathology, “financial reasons”. In course of 
time the collected experience made is 
possible to extend the indications for this 
method.  

The clinic of the department for 
traumatology and orthopedics of the 
Bukovynskyi State Medical University, in the 
premises of Emergency Hospital in 
Chernivtsi during the period from 2007 to 
2017 we provided surgical treatment to 342 
patients with fracture of the distal segment of 
a shin. Among them, fractures of distal 
metaepiphysis of tibial/fibula bone (segment 
43 according to AO, table 1A) have been 
observed in 105 injured, and fractures of 
ossiculums (bone segment 44 according to 
AO, 1 B in the Table) – in 237 persons. There 
were 206 men (60.23%) and 136 women 
(39.77%).  

During the study we examined 265 
patients. Mean age of the patients was 
45.15±15.98 years old (from 18 to 86). 
Among them: under 30 years old – 52 
persons (19.62%), from 30 to 40 years old – 
56 persons (21.13%), from 40 to 50 years old 
– 52 persons (19.62%), from 50 to 60 years 
old – 47 (17.74%), older than 60 years old – 
58 persons (21.8%) (Pic. 6). 
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. 6.    ,   
Pic. 6. Distribution of the patients according to their age 
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Among those examined during the 
study, majority of patients were male – 152 
persons (57.36%); female, respectively – 113 
(42.64%). With open fractures there were 72 
(27.17%) patients, with closed – 184 
(72.83%).  

Osteosynthesis has been performed 
for 265 patients. Among them: plates “clover 
leaf” plate – 63 patients (23.77%), L-shaped 
LCP plates – 21 patient (7.92%), wires – 57 
patients (21.51%), external fixation device – 
19 patients (7.17%), EFD + wire – 14 
patients (5.28%), EFD + plates – 23 patients 
(8.68%), EFD for small segments – 68 
patients (25.66%).  

The types of injuries have been 
approved in 265 patients. Among them: 7 
cases of work traumas (2.64%), 21 – road 
accidents (7.92%), 235 cases of household 
injuries (88.68%), 1 case of sports trauma and 
1 – hooligan trauma (0.38% each). Thus, 
different household traumas prevailed (Pic.2). 
Is it worth to mention that actially the share  
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of household traumas is not so big, inasmuch 
this group included household traumas 
themselves, as well as traumas on the streets 
and hidden industry, sport, road accident 
traumas and so on. 

 

 

. 7.     , %  
Pic. 7. Distribution of the patients according to trauma occurrence 
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).   : 
 10    – 210  

(79,25 %),  10  20    
 – 47  (17,73%),  20 

  36  – 8  (3,02%) ( . 8). 

One of the most valuable factors to 
prove efficiency of the medical treatment 
supplied are the number of hospital days, 
stayed by a patient before and after surgical 
treatment. This factor is reasonably 
influenced by severity of trauma, presence or 
absence of complications.  

In general clinicl group, the factor or 
pre-surgical period in average was equal to 
4.95 days (from one day to one month). The 
patients have been subdivided repsectively as 
follows: less than 10 days before surgery – 
210 patients (79.25%), from 10 to 20 days 
before operation – 47 patients (17.73%), from 
20 days to 36 days – 8 patients (3.02%). 
(Pic.8).   
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Pic. 8. Distribution of patients according to pre-surgery stay at the hospital, % 
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Post-surgical period in general group 
made in average 18.69 days (from 1 day, if 
surgical treatment performed at the day of 
visiting, to 155 days). Less than 10 days – 69 
patients (26.04%), from 10 to 20 days – 131 
patient (49.43%), from 20 days to 1 month – 
35 patients (11.32%) (pic.4). Although the 
number of patients with polytrauma, 
infectious complications and protracted 
traumatic disease is small, it increased 
reasonanly the average value of hospital days. 
We considered it improper to exclude those 
patients from our sampling (150, 180 hospital 
days). At the same time, irrespective of 
severity of injuries, 75.47% of patients had 
post-operative duration of in-hospital stay up 
to 20 days. 

Distribution of the patients according 
to clinical groups, depending on type of sur-
gery. Subsequently, the patients have been 
subdivided into clinical groups, depending on 
the type of surgical intervention.  

The 1st clinical group included pa-
tients  after  less-invasive  osteosynthesis   by 
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Pic. 9. Duration of post-operative in-hospital stay, % 
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wires and screws (113 patients, 42.64% of 
total sampling). 

The 2nd clinical group consisted of 
the patients after osteosynthesis by external 
fixation device (36 patients, 13,58%). The 3rd 
group included those who underwent 
osteosynthesis by plates (116 patients, 
43.77% of total sampling, Pic.10). 

 
 

. 10.       , .  
Pic. 10. Distribution of the patients into groups, pers. 
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OS, 113 patients, 42.64%
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    ,  
   

    60 -
 – 33  (29,20%).  -

   30-40  (22 , 
19,47%), 50-60  (21 , 18,58%). 

      40-
50  (20 , 17,70%)   – 

 30  (17 , 15,04%).  -
  51  (45,13%)  62  

(54,87%). 
    77 -

 (68,14%)     
36  (31,86%)  . 

In the 1st clinical group the patients 
after less-invasive osteosynthesis and older 
than 60 years old prevailed – 33 persons 
(29.20%). The next age groups were 30-40 
years old (22 persons, 19.47%), 50-60 years 
old (21 person, 18.58%). The age group 40-
50 years old included less patients (20 
persons, 17.70%); the the smallest number 
was in groud of under 30 (17 persons, 
15.04%). Among the patients there were 51 
women (45.13%) and 62 men (54.87%)/  

This group joined 77 patients 
(68.14%) with closed and 36 (31.86%) – with 
open fractures. 

 
  

 2.     (   )  
Table 2. Distribution of the patients according to diagnoses (according to AO codes) 

 

  / AO code -   / Q-ty of 
persons 

% 

43. 1 3 2,65 

43. 2 11 9,73 

43. 3 5 4,42 

43. 1 2 1,77 

43. 2 2 1,77 

43. 3 3 2,65 

44. 1 1 0,88 

44. 2 17 15,04 

44. 3 13 11,50 

44. 1 2 1,77 

44. 2 8 7,08 

44. 3 43 38,05 

44. 1 1 0,88 

44. 2 2 1,77 

43. 3 3 2,65 

 113 100% 
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   113 -
.   – 30   -
    

(26,55%),   – 13 -
 (11,50%),   – 9 

 (7,96%)  61   -
  (53,98%) ( . 11). 

Osteosynthesis has been performed 
for 113 patients. Among them – 30 patients 
with initial surgical processing of wound 
(26.55%), 13 patients (11.50%) with closed 
osteosynthesis, 9 patients (7.96%) with open 
osteosynthesis and 61 patient (53.98%) with 
closed osteosynthesis (Pic. 11). 

 

 

. 11.         %  
Pic. 11. Distribution of 1st group patients according to the methods of osteosynthesis, %   
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According to the types of traumas, 
patients of this clinical group were 
subdivided as follows: household trauma – 98 
patients (86.72%), industrial trauma – 8 
patients (7.09%), road accident – 7 patients 
(6.19%).  

Mean value of pre-surgical in-hospital 
stay in this clinical group made 4.5 days 
(from 1 day to 4.5 months). Respectively, the 
patients were subdivided into the following 
groups: less than 10 days before operation – 
89 persons; from 10 to 20 days before surgery 
– 17 persons; from 20 days to 1 month – 6 
persons. Post-surgical period (a patient’s in-
hospital stay) in this clinical group made in 
average 17.32 days (from 1 day to 3 months); 
among them: 35 patients – less than 10 days 
(30.97%), from 10 to 20 days – 51 patient 
(45.13%), from 20 days to 1 month – 17 
patients (15.04%) and over a month – 10 
patients (8.85%, Pic. 12). 
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11,5 7,96
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, %  

Pic. 12.  Duration  of post-surgical period in patient of less-invasive osteosynthesis 
group, % 
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Total period of in-hospital stay from 
the moment of hospitalization and to the 
discharge in average equaled to 2.5 weeks 
(from 2 weeks to 3.5 months).  

The second clinical group of patients 
according to the type of surgery incorporated 
patients treated by external fixation device – 
36 patients, 13.58% of the total sampling.  

In this group patients from 40 to 50 
years old prevailed – 11 persons (30.56%) 
with the mean values in the group – 
48.20±16.59 years old. The next age groups 
were: 30-40 years old (7 persons, 19.44%), 
50-60 years (6 persons, 16.67%) and older 
than 60 years – 7 persons, 19.44%). Fewer 
patients belonged to the age group of under 
30 (5 persons, 13.89%, Pic. 13).   
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. 13.        , %   
Pic. 13. Distribution of the patients with EFD according to their age, %   
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Mean age of the patients was 46.05 
years old. Among them there were 14 women 
(38.89%) and 22 men (61.11%).  

This clinic group consisted of 7 
patients (19.44%) with closed and 29 
(80.56%) patients with open fractures.  

Generally 36 patients of this clinical 
group underwent osteosynthesis; among them 
there were 18 patients with an ininial surgical 
processing (50.0%), closed osteosynthesis – 
3patients (8.33%), open osteosynthesis – 10 
patients (27.78%), 1 patient with changed 
method of treatment of right tibial bone into 
EFD (2.78%), osteosynthesis by Ilizarov 
device – 4 patients (11.11%) (Pic. 14). 
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. 14.       , %  
Pic.14. Distribution of patients in EFD group according to types of osteosynthesis, % 
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Types of injuries, due to which 
operative medical aid has been provided to 
the patients of this clinical group have been 
subdivided as follows: household trauma – 26 
patients (72.22%), industrial trauma – 6 
patients (16.67%), 4 patients after road 
accident (11.11%).  

Average period of in-hospital stay of 
this clinical group from the moment of 
surgical intervention was 5.19 days (from 1 
day to 1 month). The patients have been 
respectively subdivided: less than 10 days 
before operation – 23 (81.48%), from 10 to 
20 days before operation – 4 patients 
(14.82%), more than 1 month of pre-surgical 
period – 1 patient (3.70%, Pic. 15). 

Mean post-surgical period (a patient’s 
stay at hospital bed) in this clinical group  
was 4 days (from 1 to 36 days): less than 10 
days – 31 patient (86.11%); from 10 to 20 
days – 4 patients (11.11%); from 20 days to 1 
month – 1 patient (2.78%).  
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Pic.15. Distribution of the patients from EFD group according to the period of in-
hospital stay before operation 
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Third clinical group of patients 
according to the method of surgical treatment 
– plate osteosynthesis – included 116 
patients, 43.77% of the whole sampling. In 
this group of patients with osteosynthesis 
mean age was 41.76±15.04 years old.  

The majority belonged to patients 
from 18 to 30 years old (25.86%). The next 
age groups: 30-40 years old – 28 persons 
(24.15%), 40-50 years old (21 persons, 
18.10%) and from 50 to 60 years old – 21 
persons, 18.10%. This group contained very 
few persons older than 60 years old – 16 
persons, 13.79% (Pic. 16).  

Among them there were 49 women 
(42.24%) and 67 men (57.76%).  

This clinical group included 109 
patients (93.97%) with closed fractures and 7 
(6.03%) – with open ones.  

The next value for distribution of the 
patients in this category was the type of 
osteosynthesis performed. 
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Pic. 16. Distribution of patients in the group of plate osteosynthesis,  %. 
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Generally, osteosynthesis has been performed 
to 116 patients, among them – 2 patients with 
primary surgical processing of wound 
(1.72%), closed osteosynthesis – 86 patients 
(74.14%), open osteosynthesis – 28 patients 
(24.14%, Pic. 17). 
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Pic. 17. Distribution of the patients in the third clinical group according to the types of 
osteosynthesis, % 
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Types of injuries that required 
surgical treatment in this group was 
distributed as follows: household trauma – 84 
patients (72.41%), industrial trauma – 9 
patients (7.76%) and 21 patient after road 
accident (18.10%); 1 case of sport trauma and 
1 – criminal trauma (0.86% each).  

Average period of in-hospital stay for 
the patients from this group before surgical 
treatmnet was 6.05 days (from 1 day to 1 
month). Respectively the patients have been 
subdivided as follows: less than 10 days 
before surgery – 84 (74.41%), from 10 to 20 
days before surgery – 26 patients (22.41%), 
more than 20 days  of pre-surgical period – 6 
patients (5.17%).  

Mean post-surgical period (a patient’s 
stay at the hospital, in bed) in this clinical 
group made 16.75 days (from 1 day to 2 
months); among them: 29 patients (25.00%) 
stayed less than 10 days; 60 patients 
(51.72%) – from 10 to 20 days; 14 patients 
(12.07%) – from 20 days to 1 month and 13 
patients (11.21%) – over a month.  

General period of in-patient stay in 
this group, from hospitalization to discharge 
in average was equal to 2.5 weeks (from 1.5 
weeks to 2 months).  

Results of the study. Long tems 
results have been examined in 46 patients.  

1st clinical group. Among 26 patients 
after less-invasive osteosyntehsis with 
fracture fixation by wire, screws and 
immobilization by EFD or plaster dressing, 
the goods results have been observed in 21 
(80.76%) patients; 2 (7.69%) patients 
suffered from secondary dislocation of the 
fragments and 3 (11.54%) of them – from 
flexion-extension contractures of ankle joint.  
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2nd clinical group. Long term results 
have been examined in 20 patients after 
fixation by EFD. All of them had open 
fractures. Good results of treatment were 
observed in 9 (45.0%), who finished their 
treatment in the external fixation device; the 
limb is functioning, motion deficitncy is less 
than 25%. In 7 patients, treatment by EFD 
was the first stage of double-staged protocol; 
their method of treatment was afterwards 
replaced by less-invasive plate 
osteosyntehsis. In 2 (7.69%) patients 
treatment has been complicated by chronic 
osteomielitis, due to which ankle joit 
sequestrnecrotomy and  arthrodesis have been 
performed. In 2 (7.69%) patients there were 
stable extension-flexion contractures of ankle 
joints.  

Clinical case. Patient M., year of 
birth: 1964; arrived at trauma care department 
for adults on 25.08.2015 with the diagnosis: 
open spiral comminuted fractures of both 
right shin bones’ metaepiphyses  with 
fragments dislocation 43-A3.2 (Pic. 18). 

The patient was provided by surgical 
treatment: primary surgical processing of 
wound. Osteosyntehsis of the right shin by 
external fixation device and Ilizarov wires. 
Surgical woud healed by primary adhesion. 
Control – 1 year after metal device removal. 
Clinically and radiologically approved good 
result.  
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Pic.18. X-ray and photo images of the patient M. A – at the day of trauma; B – after 
osteosynthesis by wire and nail device; C – appearance of the limb in EFD; D – long-
term result 
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3rd clinical group. Long-term results 
have been studied in 26 patients, who 
underwent plate osteosynthesis. Peculiarity of 
this group was, that, surprisingly, plate 
osteosynthesis has been performed for 
patients with the best conditions of soft 
tissues, and, respectively, best blood supply 
of fragments, compared to the patients from 
1st and 2nd clinical groups.  

Results and discussion. During the 
period of so-called empiryc approach to 
traumatology as a science, there was a well-
known postulate that “ankle joint doesn’t like 
many metal implants” (similarly to “elbow 
joint doesn’t like heating procedres”). It was 
extended by opinion that a bone in distal third 
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of shin is surrounded by tendons, fascias and 
skin, thus blood supply of bone is 
insufficient.  

Having compared the long-term 
results of less-invasive and traditional open 
bone osteosynthesis, we have approved 
certain advantages of less-invasive variant, 
and it complies with the recent version of AO 
principles.  

We have collected the experience of 
indirect reposition of the majority of fractures 
upon step-by-step X-ray control and use of 
traction table, distractor, joysticks, 
percutaneous use of awl and tenaculum. 
Similar manipulation have been performed at 
our clinic since 1994. In process of operation, 
a single question was arising more and more 
often: if fragments are already placed and 
anatomic shape of bone is already restored, 
shall we make additional open approach that 
will additional harm periosteal blood supply 
(Pic. 19) 

 

 

.19.       -
        

Pic.19. Visual comparison of closed less-invasive osteosynthesis and the most modern 
technology of osteosynthesis by anatomically-adapted plates 
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Is it proper to insert from 4 to 6 
screws into distal metaepiphysis, if they shall 
additionally impair intrabone blood 
circulation? Is it really impossible to avoid 
these manipulation, harmful for blood 
supply? Looking for answers on theses 
questions, we stopped at improvement of 
less-invasive osteosynthesis using improved 
wires, 2 mm in diameter, combines with 
immobilization by EFD or plaster dressing. 
Existing immobilization of the limb have 
completely positive influence on healing of 
injured tissues in the fracture area, affecting 
positively on restoration of the fragments’ 
blood supply. These technologies are 
irreplaceable in case of bed conditions of soft 
tissues near the fractures – settling, phlyctena, 
soft tissues lamination, areas of necrosis, 
infected wounds etc., preventing from 
internal osteosynthesis. Use of less-invasive 
technologies of distal shin fractures 
treatment, the fourth principle of AO regards 
early functioning of operated limb is violated 
at some extent. What could be said about 
loading? In case of plate osteosynthesis no 
loading is allowed till consolidation. In case 
of the external fixation device it is permitted. 
In general, pathogenesis of the fragments’ 
consolidation and its dependance on such 
important factors as blood supply 
preservation, function, loading, stiffness of 
fixation, immobilization of a limb or 
interrelation thereof are studied incompletely 
and require well-based scientific 
examination.  

Financial matters of treatment are of 
great importance for the injured persons in 
Ukraine, as insurance medicine is still absent 
here, and state budget does not finance 
implants for patients. Even a simple 
calculation make it clear that cost of 
treatment  for the first and second clinical 
groups  is  less  in  several  times compared to 
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the third one. We plan to study values of 
economic efficiency of less-invasive 
osteosynthesis. The paradox is that in current 
conditions suppliers of medical equipment 
and doctors of medical institutions are more 
interested in application of bone plates than a 
patient itself.  

Finally, it is worth to emphasize, that 
we do not offer to change AO protocol for 
distal shin fractures treatment. All 
improvements remain in limits of AO 
technologies.  

Conclusions. Analysis of use of the 
improved less-invasive osteosynthesis 
technologies for distal shin fractures 
treatment compared to traditional techniques 
for surgical treatment of such injuries in 265 
patients from 3 clinical groups has 
demonstrated that use of closed reposition 
and improved technology of less-invasive 
osteosyntehsis show better results and 
reasonable decrease in cost of treatment 
compared to traditional osteosynthesis. 
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LESS-INVASIVE OSTEOSYNTHESIS OF SHIN BONES’ DISTAL 
METAEPIPHYSIS FRACTURES 

Koval O.A., Vasiuk V.L. 
Bukovynskyi State Medical University, Chernivtsi 

 
The issue of surgical treatment of distal shin bones’ fractures (of segments 43 and 44 

according to AO) is topical and has been reflected in a range of scientific researches, devoted 
to different technologies for treatment of fractures  of tibial bone’s distal metaepiphysis, the 
so-called pylon; at that the frequency of complications and dissatisfactory results remain high.  

Aim of the study is to improve results of surgical treatment of shin bones’ distal 
metaepiphysis fractures by development, grounding and implementation of the less-invasive 
osteosynthesis technologies.  

We have improved technology of  less-invasive  osteosynthesis for shin bones’ distal 
metaepiphysis fractures. Reposition is to be performed under general or local anesthesia under 
control of image-converter tube. At that the principle of ligamentotaxis was applied to extract 
the fragments using a distractor. If it is impossible to perform reposition of certain bone 
fragments, an awl or tenaculum shall be applied percutaneously. Each step shall be controlled 
by X-ray equipment. After elimination of sub-dislocation and achieving reposition, the 
transarticular fixation of the fragments is to be performed by installation of 2-3 wires, 2 mm 
in diameter from pelma towards the middle part of tibial bone; separate bone fragments are to  
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be fixed by wires and screws through punctures in the skin. The limb than shall be 
immobilized using external fixation device or plaster dressing. At that, additional damage of 
periosteal and endosteal blood supply are minimized.  

We examined 265 patients. Mean age of the patients was 45.15±15.98 years old (from 
18 to 86 years old). The 1st clinical group included patients, treated by the less-invasive 
osteosynthesis using wires and screws (113 patients, 43.64% of the total sampling). The 2nd 
clinical group consisted of the patients, treated by EFD osteosynthesis (36 patients, 13.58%), 
and the third group joined those patients, who have been treated by plate osteosynthesis (116 
patients, 43.77% of the total sampling). Analysis of use of the improved technology for less-
invasive osteosynthesis of distal shin bone fractures compared to traditional technologies 
applied for surgical treatment of such injuries has been performed basing on surgical 
treatment of 265 patients in three clinical groups. It demonstrated that closed reposition and 
improved technology of less-invasive osteosynthesis makes it possible to improve reasonably 
the treatment results, as well as to decrease greatly the cost of treatment, compared to 
traditional osteosynthesis. 

 
 
 
 

     
   -   

’       
 . .1,  . .2,  . .3 

1.  «      », .  
2.     . . . , .  

3.     i . . . ,  
.  

 
DETERMINATION OF PATHOGNOMIC SIGNIFICANT SETS IN CLINICAL AND 
MRI EXAMINATION OF INTRA-ARTICULAR SOFT TISSUE DAMAGES IN IDIO-

PATHIC COXARTHROSIS 
Kalashnikov A.V.1, Lutsyshyn V.G.2, Mayko O.V.3 

1. SI “The Institute of Traumatology and Orthopedics by NAMS of Ukraine”, Kyiv  
2. M.I. Pyrogov Vinnytsia Regional Clinilcal Hospital, Vinnytsia 
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Introduction. Coxarthrosis (CA) be-
longs to degenerative-dystrophic diseases of 
joints. CA is the dystrophic process combin-
ing local and progressive loss of hyaline joint 
cartilage with concomitant  changes in sub-
chondral bone (osteophytes) and thickening 
of medial bone plate (sub-chondral sclerosis). 
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