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The tension in the hip joint with the damaged acetabular labrum becomes 8.8-11 times 

larger in comparison with the stresses in the healthy joint. This causes the formation of signif-
icant frictional forces, wear and gradual degradation of the articular cartilage, which in turn 
leads to the development and progression of osteoarthrosis of the hip joint. 

Key words: coxarthrosis, hip joint, acetabular labrum, mathematical modeling. 
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Relevance. Fractures of the radial 
bone distal metaepiphisis (RBDM) are the 
most common fractures of the extremities and 
range from 15 to 40% of cases, according to 
different authors (Motovilov D.L., 2009, On-
oprienko G.A. et al., 2006, Ismail, A.A. et al., 
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2002). The share of women with these 
fractures is higher than men; after 45-50 
years old this difference increases and makes 
1:3 (Naumenko L.Y. et al, 2011, Voronin 
I.V., 2009; Wall L.B. et al., 2012).  The main 
reason thereof is the development of post-
menopause osteoporosis (Giroux et al., 2010, 
Povorozniuk V.V. et al., 2009, Naumenko 
L.Y. et al., 2011, Strafun S.S. et al., 2015).  

A group of fairly frequent (5-12%) 
complications of RBDM fractures are neu-
ropathy peripheral nerves at wrist level (Bari-
nov A. . et al., 2007, Bruehl S. et al., 2007, 
O'Connel N.E. et al., 2013) from quickly 
passing the (Strafun S.S. et al., 2015, Parkitny 
L.et al., 2013, Perez Ret al. 2008) to persis-
tent neurodystrophic syndrome (Shchedrin 
M.A. et al., 2016, Korjachkin v.a., 2009, 
Schilder J.C.et al., 2006, Lesky J., 2010).  

To study the structural and functional 
conditions of a wrist's nerves (most often the 
median nerve), the authors apply US and 
electro-physiology examination (Strafun S.S. 
et al., 2015, Gayko O.G., 2011, Zolotushkin 
M.L., 2012, Schilder J.C., 2006).  Carpal tun-
nel visualization, narrowing its cavity or in-
creased content due to edema should be com-
pared with a healthy arm (Vovchenko A.Y., 
2013 Grebeniuk, A. M. et al., 2010, Chu-
lovskaja I.G. et al., 2016). Dynamics of indi-
cators is an objective criterion of treatment 
results of this pathology. 

The most severe complication of 
RBDM fractures are posttraumatic neuro-
dystrophic syndrome (NDS) or complex re-
gional pain syndrome (CRPS).  The patho-
genesis of the disease is not fully understood. 
At the beginning of the 20th century Zurdek 
introduced a term causalgia (acute pains, 
trophic and moving deteriorations  of  a  hand 
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and fingers).  The syndrome is described in 
patients with fractures of radial bone distal 
metaepiphisis.  

Nowadays the main factor of CRPS 
development at RBDM fractures is consid-
ered to be the existence of durable nonceptive 
pain and existing predilection, launch of 
pathologic, abnormal reflex (Veldman et al., 
1993, Bakhovudinov A.H., 2011, Ze evi  
Lukovi  T. et al., 2012, Epanov V.V., 2006).  
The disease is durable and has several stages.  
1st stage has classic signs of inflammation - 
hyperemia in the area of injury and adjacent 
areas, edema, sharp tenderness.   

It is impossible to define clearly, who 
will have these pathologic mechanisms 
launched.  However, one can calculate the 
probability of its development (Baknovu-
dinov A.H., 2011, Tran de QH.et al., 2010, de 
Mos M.et al.). The authors consider the fol-
lowing to be predictors of the syndrome de-
velopment: female sex (Hügle Cet al. 2011, 
de Mos M.et al. 2011), osteoporosis or osteo-
penia (Veizi I.E.et al., 2012, Tsymbalyuk V. . 
et al., 2011, Povoroznyuk V.V. et al., 2009), 
hormonal disorders (Strafun S.S. et. 2015, 
Demir, S.E.et al., 2010 Tran de Q.H.et al, 
2011), cervical osteochondrosis 
(Satybaldeeva N. W., 2010, Hügle C.et al., 
2010, Baranov A.A., 2013), age over 50 years 
(Motovilov D.L., 2009, Epanov V.V., 2006, 
Harden R.N., 2011), the degree of fragments 
displacement (Kirillov V.I., 2016, Cossins 
L.et al., 2012). A range of authors join the 
factors of risk into prognostic tables and 
evaluate it in grades (Bakhovudinov A.H., 
2011, Demir et al., 2010, S.N. Izmalkov et 
al., 2007) 
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https://sites.google.com/site/71microsurgery/ 

All the mentioned above evidence the 
complexity, severity and durability of post-
traumatic NDS in patients with RBDM frac-
tures.  Therefore, the existing practice of pre-
dicting the likelihood of this complication 
development and adequate preventive 
measures for the group of risk helps to reduce 
the percentage of its development.  

Aim of the research.  To improve the 
results of NDS preventive treatment in pa-
tients with RBDM fractures on the grounds of 
medicament prophylactics in different possi-
bility groups.  

Tasks  
1. On the basis of T-gradient and 

scores of generally accepted predictors to 
define the possibility of posttraumatic NDS 
development.  

2. To offer the scope of preventive 
medication therapy in different groups of 
risk.  

3. To assess the effectiveness of the 
proposed approach. 

Materials and Methods. We ob-
served 97 patients with dislocated RBDM 
fractures.  Prevailing were female patients - 
67 observed (69.1%), older than 50 y.o. - 64 
(66%).   

To define the severity of pain, we 
used visual-analogue scale (VAS); for char-
acter of pain we used DN4 (questionnaire for 
diagnostics of neuropathy pain).  

DASH is the scale for upper limb dis-
ability assessment, from 0 - no disability 
(good functionality) to 100 - extreme disabil-
ity.  Interactive scale is published at 
https://sites.google.com/site/71microsurgery/
vopros-vracu/dash 

Predictors have been joined into prog-
nostic tables and are assessed in grades  
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(Bakhovudinov A. H., 2009). Study factors 
have been distributed according to their valid-
ity as follows. Osteoporosis or osteopenia - 
40 points, presence of three risk factors of 
osteoporosis development - 8 points, female 
sex and hypertonic disease - 7 points, com-
plete intra-articular fracture of radial bone 
distal metaepiphisis - "C" type, ischemic dis-
ease and neck osteochondrosis or other spon-
dilopathies - 7 points. 

 

 
 1.      (  . ., 2009). 

Diagram 1. Values of predictors and prognostication of PNDS (Bakhovydinov A.H., 2009).  
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Total amount of prognostic index 
scores is a major indicator of the likelihood of 
PNDS. Less than 15 points-small probability, 
16-29 points-forecast of average probability, 
the 30-39 points forecast of high probabili-
ties, 40 or more points-forecast inevitable 
occurrence. 

In patients with RBDM fractures we 
measured the temperature of fingers of in-
jured and intact limbs.  We used a universal 
medical  infrared   thermometer   Heaco  DT- 
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8806S. The device reads the intensity of IR- 
radiation of an object being studied, trans-
forming it into digital readings.  

The distance to the object at tempera-
ture measuring should not exceed 1 cm.  Cal-
culation period - 1 second, deviation - 0.1oC.  
Memory stores 32 results of recent measure-
ments. Device with a sensitive sensor is very 
convenient for outpatient practice.  Figures 
are displayed on the LCD monitor.  

The device is not invasive, safe. 

 

           
 

. 1 .    Heaco DT-8806S. 
Fig. 1. Temperature measuring by Heaco thermometer DT-8806S. 
 

 1.        
Table 1. The probability of PNDS formation, considering temperature gradient 
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-  ., % / 
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tions, % 

 
67 (69%) 

 
13 (13,4%) 

 
15 (14,7%) 

 
2 (2,9%) 

 , 
  

 / Gradients 
ToC, hand fingers 

 
0,4+0,09 

 
1,3+0,1 

 
1,9+0,1 

 
2,2+0,5 
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Data of gradient have been grouped 
according to possibility of PNDS develop-
ment, early defined according to standard, 
generally accepted methodic.   

 
 2.       

        . 
Diagram 2. The trend line of posttraumatic NDS development depending on the value of 
hand fingers temperature gradient.  
 

   -
  : 
y =   -

 (  ).   -
 x    

( ).    x 
,    

     
 .    -

    . 
  -

    -
      

 : 
 

 
 

 —  (  
 )   -

 (    
). 

The diagram represents straightening 
of the trend line:  

y = probability of occurrence (TNDS). 
Here the variable "x" refers to the tempera-
ture gradient (delta). The variable "x" is posi-
tive, reflecting the increasing likelihood of 
NDS with the growth of the delta. Visually it 
is easy to spot on the growth trend line. 

The true determination index of a 
model of dependence of an accidental value 
on characteristics is calculated as follows:  

 

 
 

Where  is a conditional 
(characteristics) dispersion of the depending 
variable (dispersion of accidental error of a 
model).  
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This definition uses the true parame-
ters characterizing the distribution of random 
variables. In this case, y = 0, 0001x 2 - 
0.0015x + 0.1679, R ² = 0.7751. 

Thus, our data indicate a high proba-
bility of post-traumatic NDS development 
with rising temperature gradient even not 
considering another predictors.   

However, similar preventing treat-
ment of the entire patients is economically 
and practically unreasonable.  Statistically 
sound and easily carried out examination in 
each clinical case on its early stages (ideally - 
at when in the casualty ward) allowed to con-
duct preventive treatment of these patients 
very efficiently, considering all the revealed 
clinical peculiarities. For the groups of in-
creased risk we performed additional studies, 
including routine examinations (EKG, US, 
laboratory studies).  

US examination of the area of radial 
bone distal metaepiphisis fracture was 
properly informative method.  Attention was 
paid on condition of soft tissues, especially 
the median nerve.  Signs of edema, incon-
sistency of its size and the size of carpal ca-
nal, changes of shape were the evidence of 
the increased risk of posttraumatic NDS de-
velopment.  

The research has been performed by 
US-apparatus SonoSite, sensor frequency - 15 
MHz. In transverse scanning of radiocalpar 
joint surface, flexor tendons, medial and el-
bow nerves, radial and elbow vascular bun-
dles have been visualized.  The carpal tunnel 
is one of fibro-osseous tunnels. Its medial 
bone border is formed by hamatum and tri-
quetrum; lateral bone border is the navicular 
bone.  
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The most significant formation this area in 
patients with fractures of the radial bone dis-
tal metaepiphisis is the median nerve, its 
shape and ratio with carpal tunnel walls. 

 

      
 

.2.      . -
  -  . 

Pic.2. Transverse sonogram of the palmar surface of the wrist joint. White label-the me-
dian nerve. 
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When inflammation is developing (re-
action to trauma), attention was paid on the 
form of a nerve, its structure, its relationship 
with the walls and echogenicity of walls. 
Flattening of the median nerve, intimate adja-
cency to the channel, thickening of the walls 
are signs of inflammation, edema and possi-
ble compression.  However, sonographic pic-
ture is extremely varied, individual. The data 
obtained are of descriptive character, are dif-
ficult for objectification.  More informative is 
to conduct a symmetric, comparative study of 
healthy and injured limb.  

Longitudinal scan of the palmar sur-
face of the wrist joint allows good visualiza-
tion of the median nerve. 
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Pic.3. Transverse symmetric sonogram of the palmar surface of the wrist joint. The me-
dian nerve is highlighted by an oval: a - on fracture side. One can observe its flattering, 
location very close to the canal walls, thickening of the canal walls compared to the 
symmetric site of the symmetric healthy side-b. 
 

 
 

. 4.      . 
Fig. 4. Longitudinal sonogram of the palmar surface of the wrist joint. 
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When moving the sensor in the distal 
direction, carpal ligament and the median 
nerve underneath appear in the field of scan-
ning. It could be differentiated from the sur-
rounding tissues by more ordered, "granular" 
structures, unlike tendons.  

Polypositional transverse and longitu-
dinal scanning allows correct estimation of 
the structure of median nerve and reveal the 
signs of pathological changes.   

Combined with other methods of ex-
amining patients with closed fractures of 
RMF, ultrasound examination is the method 
of clarification and visualization the reasons 
of NDS development for proper early preven-
tive therapy.  

Results and Discussion. Studies, per-
formed at admission of injured with fractures 
of RMF to traumatology dept. allow defining 
the groups, scope of medicament prevention 
in which should correspond to probability of 
posttraumatic NDS development.   

Promising practical direction, on our 
opinion, is measuring thermo-asymmetric of 
the injured and healthy limb at the earliest 
outpatient stage.  Measurements of its dy-
namics, joint with the other easy tests gave us 
the possibility to reveal the extent of risk of 
neuro-dystrophic syndrome development in 
patients with fractures of RMF and to per-
form early grounded preventive treatment in 
the respective groups. 

In the group with prognostication in-
dex under 15 points and gradient T less than 
0.4oC (minimal probability) the patients ap-
plied anesthesia (ksefocam, vitamins of B and 
C groups, CaD3 Nikomed).   
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If value of prognostication index was 
16-29 points, and gradient T - 0.5oC - 1,3   
(average probability), we added polypeptides 
ican), miorelaxants (midocalm), antioxidants, 
alpha lipoid acid (berlition), solkoserile, ak-
tovegin.   

In a high probability group and group 
of inevitable occurrence of posttraumatic 
NDS (prognostic index is over 30 and 40 
points and gradient T - over 1.9 oC and over 
2.2oC respectively, statistically reasonable 
difference has not been received.  Therefore, 
in these groups, the scope of therapy was 
similar. Additionally we applied anticonvul-
sants Gabapentin - 300 mg per night or 
Pregabalin (lyrica) - 150 mg/day, antiedema-
tous - troxevazin 900 mg/day and ointment 
lioton 1000. 

Treatment results were evaluated at 
admission and in dynamics at 60th day after 
the injury. Preventive measures (psychogenic 
preparation of the injured, multimodal anal-
gesia, gentle reposition using the proposed 
device for plaster traction, fixation by modern 
plastic locking bandages, medical prevention 
and treatment, early physiotherapy and exer-
cise therapy) have led to decrease of pain 
syndrome. As early as 4 days after admission, 
the patients indicated a decrease in the inten-
sity of pain from 7.42 + 0.31 to 2.4 + 0.12 
points; on 7th and 14th day, according to 
VAS they indicated already 2.1 + 0.1 and 2.2 
+ 0.3 points, evidencing good tolerability of 
pain. Such figures remained till the end of the 
immobilization.  

The injured reported chronization of 
the pain syndrome (5 points).  There were  
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contractures of fingers and wrist joints. Neu-
ropathically expressed pain syndrome re-
mained.  In 2 patients expressed neurotrophic 
and functional disorders occurred, requiring 
further durable conservative treatment.   

In DASH questionnaire patients esti-
mated the function of the injured arm as satis-
factory functional - 33.2 + 0.4 points.  

The received results are the evidence 
of the following: Fractures of radial bones in 
the typical place in the entire cases are fol-
lowed by neuropathic component of pain.  
Combination of psychogenic preparation of 
the injured, multimodal anesthesia, gentle 
reposition and fixation by modern bandages, 
early physiological treatment and kinezio-
therapy allowed eliminating the pain syn-
drome already till the 7th day in the majority 
of patients.  Till the 60th day 87 patients 
(89.7%) estimated their feeling of pain as 
tolerable, and function of the injured arm 
described as satisfactory.  

Conclusions  
1. On the grounds of considering ToC 

gradient and the scores of generally accepted 
predictors we defined the probability of post-
traumatic NDS development and distin-
guished 4 groups of risk.  

2. We indicated the scope of preven-
tive medication therapy for different groups 
of risk.  

3. The proposed approach to preven-
tion and early treatment of post-traumatic 
NDS in patients with fractures of the radial 
bone distal metaepiphisis at an early out-
patient stage should be regarded as a promis-
ing and effective. 
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4. In 87 (89.7%) patients, pain accord-
ing to the VAS estimation is evaluated as 
negligible and tolerable (2.4 + 0.24 points). 
According to DASH scale function of the 
injured hand was estimated as satisfactory - 
33.2 + 0.4 points. 
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MEDICAMENT PROPHYLACTIC NEURODYSTROPHIC  
SYNDROME THERAPY IN PATIENTS WITH FRACTURES  

OF THE DISTAL RADIUS METAEPIPHYSIS EARLY  
AMBULATORY STAGE 

Rushay A.K., Klimovitskiy F.V., Klimovitskiy V.G., Skiba V.V.,  
Lisunov S.V., Solonitsin E.A.  

Keywords. Fracture of the distal radius metaepiphysis, neurodystrophic posttraumatic 
syndrome, early medication. 

A set of preventive therapy in patients with fractures of the distal radius metaepiphisis 
offset. On the basis of accounting JyC gradient and point scoring conventional predictors de-
termined the likelihood of developing post-traumatic stress syndrome neurodystrophic syn-
drome (NDS), marked 4 risk groups. The optimum amount of drug preventive therapy in dif-
ferent risk groups. The proposed approach is prevention and early treatment of post-traumatic 
NDS in patients with fractures of the distal radius metaepiphysis early outpatient authors con-
siders it a promising and effective. In 87 (89.7%) of patients with pain, according to the VAS 
estimated as insignificant and tolerant (2.4 + 0, 24 points), on a scale DASH function of the 
affected arm identified as satisfactory functionality - 33.2 + 0.4 score. 
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PECULIARITIES OF DIFFERENTIAL DIAGNOSTICS OF VERTEBRAL  

FRACTURES AT THE BACKGROUND OF OSTEOPOTOSIS WITH OTHER 
PATHOLOGIC FRACTURES  

Uleschenko D.V., Stashkevich A.T., Shevchuk A.V.  
SI "The Institute of Traumatology and Orthopedics by NAMS of Ukraine"  
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30 %  [1, 2, 3].   -
     

     -
  69,0-73,2 %  [4].   
   -

    ,  

Introduction. Among all fractures in 
elderly and old patients at the background of 
osteoporosis, fractures of vertebral bodies 
make from 20 to 30% [1, 2, 3]. At that, oste-
oporotic deformations of vertebra are occur 
more frequently in women duringpost-
menopause period and are recovered in 69.0 - 
73.2% of cases [4].  During this period, there 
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