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Introduction. Proximal femoral frac-
tures (PFF) are a big medico-social problem 
and cause reasonable material loss world-
wide.  According to V.P. Okhotskyi, this pa-
thology makes 17% in the structure of loco-
motion system injuries, among them 35-40% 
relate to trochanteric and 5-10% to pertro-
chanteric area [1].   In the USA, annual quan-
tity of abarticular PFF in senior people makes 
in average 97 cases per 100000 of population 
(63- women, 34 - men). [2]. Approximately 
104 000 patients with PFF are annually hos-
pitalized in Germany.  

 Analysis of statistics and demogra-
phy, this index tends to triple in the nearest 
10-15  years [3].  In  the literature  the  matter 
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of initial endo-prosthesing of femoral bone 
pertro-chanteric fractures is actively 
discussed.  I.V. Kuzmin, M.A. Kyslytsyn [4] 
consider expedient to use total hip 
replacement for patients with comminuted 
trochanteric and pertrochanteric fractures of 
proximal femur.  Similar methods for trea-
tment of patients of senior and old age are 
applied in Ukraine [5].  

After hip replacement there are to 
complications, characteristic of osteosynthe-
sis of this fracture type, namely nonunion and 
aseptic femoral head necrosis [6, 7].  Never-
theless, indications for hip replacement in 
case of fresh trochanteric fractures narrowed 
reasonably in recent years, despite of devel-
opment of new modern endoprostheses; one 
of them is comminuted hip joint deforming 
osteoarthritis.   On our opinion, surgical op-
erations of hip joint replacement in case of 
pertrochanteric femur fractures could be 
grounded only upon conditions of the pres-
ence of X-Ray and clinically verified diagno-
sis coxarthrosis with the presence of severe 
pain syndrome before injury, as well as by 
possible presence of hip joint contracture; in 
other cases osteosynthesis should be per-
formed.  

Technic of total hip replacement in 
case of pertrochanteric femoral bone fractures 
has certain peculiarities (use of wire cerclage 
for trochanter fixation, etc.).  

Development of rehabilitation pro-
grams for the patients after surgical interven-
tions using modern methods of osteosynthesis 
is one of the most important directions for 
modern recovery treatment of orthopedics-
traumatology patients.  That is why we  
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considered the development of rehabilitation 
measures  in complex treatment of   patients 
with pertrochanteric fractures of femoral 
bones, considering technical peculiarities of 
total hip replacement, to be interesting from 
scientific and practical point of view.  

Aim of the research is to develop 
rehabilitation measures for complex treatment 
of the patients with pertrochanteric femoral 
fractures, considering technical peculiarities 
of total hip replacement.  

Materials and methods. We 
analyzed the treatment of 50 patients with 
insulated femoral fractures, operated in the 
clinic of the Institute and in Poltava regional 
hospital.  While treatment of the patients we 
performed total hip replacement in the period 
from 5 to 40 days (mean 16.4±6.4 days) after 
injury.   We used frontal-lateral approach 
according to Muller.  During the surgical 
intervention fixation of trochanters (big 
and/or small ones) we performed by wire 
cerclage (37 cases) and using sutures (13 
cases).   The average age of the patients was 
78 ± 6.8 years. The previously performed 
densitometry examinations have proved the 
disorders of structural and functional 
conditions of bone tissue (SFC BT) in 85% of 
patients (30 patients - osteopenia and 17 - 
osteoporosis).  This coincides with literature 
sources [8] and unconditionally proves 
expediency of prescribing anty-osteoporosis 
medicine in complex rehabilitation of the 
patients after surgical treatment.  

The proposed rehabilitation program 
was based on consolidation period of femoral 
trochanteric fractures and SFC BT conditions, 
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and had its specific according to the level and 
periods of loading.  The program includes 
orthopedic regime, massage, physiotherapy, 
remedial gymnastics, following dosed 
loading of the operated limb. Outcomes 
wereexamined in term from 6 months to 3 
years after surgery. 

Evaluation of outcomes was based on 
the advanced standards of the quality of 
treatment of the injuries and diseases of the 
locomotion system organs, provided by the 
Regulation by the Healthcare Ministry of 
Ukraine No. 41 of 30.03.1994. "On the regu-
lation of orthopedic and traumatology service 
in Ukraine" with amendments [9]. 

Results and discussion. One of the 
main advantages of total hip replacement is 
the possibility to take measures to prevent 
contractures of the adjacent joints from the 
first days, and this is the specific feature of 
renovation treatment if this category of 
patients.   

All patients underwent prophylactics 
of hip joint contractures.  The features of the 
rehabilitation regime in this category are that 
exercises for abduction in the hip joint were 
performed at the range of 30o until accessing 
union of trochanteric fractures of the femoral 
bone (6-8 weeks after surgical treatment), 
being controlled by X-ray examination of the 
patients.  This was related to the function of 
muscles (flexion, abduction and external 
rotation), having an attachment point behind 
small (m. Iliopsoas) and big (m. Piriformis, 
m. Gluteus medius et minimus, m. Quadrates 
femuris) trochanters of femur bone. The 
ranges  of active  and  passive  movements  in 
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the joints of lower limb (pic. 1, 2) were the 
criteria of achieved improvement of activities 
of patients.   

After total hip replacement passive 
flexion in hip joint up to 40o was achieved on 
7th day, and active - 5 days later.  Flexion to 
90o (active and passive) and lack of abduc-
tion in the hip joint was recommended during 
12 weeks after surgical intervention; it is 
connected with the risk of dislocation of the 
prosthesis after increase in the range of mo-
tions at this type of surgical access [10]. 

 

 

 
 

.1.     (  - )    
         

   . 
Pic.1. Recommended range of motion (flexion - extension) in hip joint after total hip 
replacement in patients with pertrochanteric fractures of femoral bone.  
 

    2017    3-4 (9-10) 42



__________________________________________________________________________________________ 
 

 . 1  2   
     

     -
    -

    -
    -

 . 
    -

    
  2-3-  .   -

     80 %  (40 
)   -
     

.       
     -

    -
 .  20 %  -
    -

  (    
    -

   ).   
    -

   30 %   
 6-8  [10]. 

Pic. 1 and 2 shows the dynamics of 
increase in range of movements of the hip 
joint in frontal and sagittal planes after total 
hip replacement in patients with pertrochan-
teric fractures of femur wall. 

Walking on crutches with load on op-
erated limb was recommended to patients 
from the 2nd-3rd days. In the overwhelming 
number of operated patients, 80% (40 per-
sons) we used fixation of the hip joint pros-
thesis by bone cement. Therefore, in this cat-
egory of patients full load on the operated 
limb was allowed from the first days after the 
operation.  In 20% of cases we used hybrid 
method for fixation of hip prosthesis compo-
nents (cementless fixation of acetabular com-
ponent and nail of the prosthesis fixed by 
bone cement).  For this category of patients, 
the load on the operated limb was 30% of 
body weight for 6-8 weeks [10].  

 

 
. 2.    (  - )   

        
      

Pic. 2. Recommended range of motion (extension - flexion) in hip joint after total hip 
replacement in patients with pertrochanteric fractures of femoral bone.  
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The presence of cerclage wire, in-
stalled due to the fracture of big and/or small 
trochanter of the femoral bone did not affect-
ed axial loadings on the operated lower limb.  

The basis of rehabilitation treatment 
was remedial gymnastics (RG) with use of 
isometric and dynamic exercises from differ-
ent positions, depending on the allowed load-
ing level and recommended range of active 
and passive motion of the operated limb.   

Beginning from the first days after 
surgical treatment, mechanical therapy by 
continuous elaboration devices was applied 
widely to prevent contractures of lower limb's 
big joints. 

 The choice of physiotherapeutic 
treatment method depended on the leading 
syndrome characteristic of each of the stages 
of reparative regeneration: pain, edema, and 
dystrophy, vascular and metabolic disorders.  

At successful completion of total hip 
replacement, the patient was discharged from 
the hospital on 12th-14th day after surgery. 
Particular attention was paid to the patient in 
this period (1-12 days). Table 1 represents the 
features of remedial gymnastics and massage 
during the first week after surgical treatment. 

In the postoperative period, patients 
were prescribed to walk with crutches for 3 
months.  In the early and late postoperative 
period, low molecular weight anticoagulants 
were prescribed to prevent thromboembolic 
complications. Mechanical therapy was used 
from the second day and throughout the 
treatment period. 

All patients in the postoperative peri-
od received antiosteoporotic drugs  (in t hera- 
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peutic doses in case of violations of SFC BT, 
in other cases in pre-pharyngeal doses) (Table 
1).  

  

 
 1.         -

    
Table 1. Specific of remedial gymnastics and massage at the first week after surgical treat-
ment 
 

 /  

Measures 

  / Day of a week 
1 2 3 4 5 6 7 

 -
 / 

Load level 

  0 0      ( ). 
     

100 %  30 % / Walking with (crutches). 
Depending on method of fixation of endo-
prosthesis - 100% or 30% 

   
 / Cold 

on the wound hour-
ly 

 + + — 

 -
 / Treat-

ment by position 

 -
   

 / Using a tri-
angular pillow be-
tween the legs 

    
     / Using a 

rectangular pillow between the legs when 
positioned on the side 

 `  
  -
  / 

Permitted range of 
movements in the 
hip joint 

 –  30 ,  – ,  –  

 90 ,  – 0  / Abduction - up to 30o, adduction - forbid-
den, flexion -  

up to 90o, extension - 0o 
   / 

Walking on crutch-
es 

 — + 

  / 
Breathing exercises 

+   / As indicated 

 -
 / Isometric ex-

ercises 

  ’        
      / For the femoral quadri-

ceps and the back group of femoral extensor muscles from the initial 
position on the back and abdomen
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/ Dynamic exercis-
es 

—   
 

   
 / 

Flexion and 
extension in 
adjacent 
joints 

+ 

  
  
’   

  -
 / For 

abduction and 
adduction of fem-
oral muscles, in 
prone or semi-
prone position. 

 / 

Massage 

 —    
  

 / Massage of 
back surface of a 
femur by a bubble 
with ice 

— 

— ’       

   / Massage of muscles of the 
lumbar spine and buttocks, massage of a healthy limb 

 / 
Mechanic therapy 

—      -
   / Using machines of continuous de-

velopment of movements according to the recommended 
range of motion 

 /  

Physical therapy 

 / UV 
irradiation 

+ 

 / 
Laser therapy 

+ 

 -
 ’   ’  

 / Electromyostimulation 
of quadriceps and muscles of the 
buttocks 

 
    -

    -
      -

,     
     -

 .    -
     

  – , -
  ,   

 .    
   . -

     -
  . 

 

After discharge from the surgical hos-
pital it was expedient for patient to stay in 
rehabilitation department or in sanatorium, 
but most of the patients continued treatment 
in the clinic at the place of residence. There-
fore, doctors from other institutions practical-
ly reproduced the basic principles of rehabili-
tation - continuity, consistency and regularity, 
based on our recommendations. This made it 
possible to get good treatment results. Early 
and late postoperative periods proceeded 
without complications. 
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Post-operative bed-day in patients: 
from 10 to 24 days, on average 12.0 ± 3.4 
days. Good results were obtained in 48 
(96.0%) patients, satisfactory - in 2 (4.0%) 
patients.  

Table 2 ( . 50-51) shows the main re-
habilitation measures at all stages of rehabili-
tation. 

Offered variety of rehabilitation pro-
grams allowed performing effective treatment 
in 100% of patients.  
Loading on the operated limb depended on 
fixation method used for hip prosthesis com-
ponents. When applying physiotherapy, ap-
pointment of treatment procedures was based 
on sindromo-pathogenetic principles that al-
lowed fastening the sanogenetic reactions. 
Complexes of remedial gymnastics were de-
veloped with consideration of the ranges of 
motion in operated joint and levels of load-
ings, recommended for post-operative period.  
Professional rehabilitation, especially at the  
early  post-operative  period  allows to avoid 
many complications and to fasten the process 
of efficient recovery treatment.  
Thus, to the peculiarities of rehabilitation 
measures we could refer the limitation of 
abduction in the hip joint before consolida-
tion of the fixed trochanters of the femoral 
bone, use of loading on the operated limb 
depending on the type of fixation of the hip 
joint prosthesis components, as well as indi-
cation of anti-osteoporotic medicines as a part 
of complex treatment.  Taking into account 
the peculiarities indicated above shall create 
the proper conditions for active rehabilitation 
and fast return of the patient to full active life.
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Conclusions 
1. On the grounds of the performed 

complex examination of patients with pertro-
chanteric femoral fractures after total hip re-
placement, rehabilitation means have been 
developed for the complex treatment of this 
category of patients.  

2. The proposed rehabilitation pro-
grams comply with the method of fixing the 
component of the prosthesis and with the 
peculiarities of surgical intervention (fixation 
of the femoral trochanter), as well as on 
structural and functional conditions of the 
bone tissue of patients after total hip re-
placement, and made 100% of patients capa-
ble to perform efficient recovery treatment3. 
Implementation of the proposed rehabilitation 
programs for patients with pertrochanteric 
fractures after total hip replacement shall en-
able full-fledged differentiated treatment and 
increase the efficiency of medical aid to pa-
tients with this severe disorder.   
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Table 2. The main means of physical recovery and physiotherapy on the stages of rehabilita-
tion, weeks 
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