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Introduction. Coxarthrosis is one of 
the most acute problems of modern medical 
science and practice in Ukraine, and for many 
years is has been remaining the leader in bone 
and joint diseases according to WHO, having 
reasonable medico-social importance. One 
more leading reason of worsening the quality 
of life, invalidity and mortality of workable 
people is femoral neck fracture.  

In relation thereto, hip joint total 
arthroplasty has gradually become a routine 
surgical operation in many medical 
institutions of Ukraine and the whole world. 
Nowadays over 1.5 million of surgical 
operations worldwide are being performed 
each year for the patients with the diseases of 
injuries of hip joint [11]. The number of such 
operations increases and this trend shall 
remain due to extension of indications for hip 
replacement and due to need in revision 
surgery [3].  

Analysis of quality of post-operative 
anesthesia in German clinics demonstrated 
that after total hip arthroplasty, pain of 
average and high intensity at rest has been 
experiences    by    29.5%    of    patients;    at 

THE PROBLEMS OF TRAUMATOLOGY AND OSTEOSYNTHESIS 2018  1-2 (11-12) 3
THE PROBLEMS OF TRAUMATOLOGY AND OSTEOSYNTHESIS 2018 № 1-2 (11-12) 3

: 616.728.2-007.2-001-072
    

   
  

 . . 1,  . . 2,  . . 1

1.     . . . 
2.  «      »



__________________________________________________________________________________________ 
 

50%,   55%     
   [5, 10].  

    -
,     

    
30-75%  [2, 6, 9].   -

     -
    -

 ,   
   -

  ,   
   ’   [1]. -

  ,     
     , 

    , 
   -
     

    .  
     

   
   

     -
     -

,      ( -
, , , -

).    
   
,  ,  , 

   , , -
  , -

,    -
. ,  -

   -
   : 

  ,   -
      

[7, 14]     
  [13],    -

   -
      -

  [4, 8, 12]. 
 

mobilization – over 50%. At that, 55% of all 
the patients have been dissatisfied with 
quality  of  analgesia [5,10]. According to the 
data of the numerous epidemiologic studies, 
30-75% of patients suffer from expressed 
pain syndrome in post-surgical period [2,6,9]. 
That is why a question is raised regards the 
search for adequate analgesia methods in 
post-surgical period, inasmuch functional 
activity of operated joint decreases due to 
pain, preserving the joint from movement and 
muscle weakness [1]. Considering the 
mentioned above, a range of separate and 
combined analgesia methods are being 
studied worldwide; it complies with the 
principle of multimodality and gives 
possibility to ensure the earliest possible 
activation of this category of patients.  

In accordance with the modern 
concept of multimodality, use of several 
preparations or methods is stipulated for 
perioperational anesthesia, with a selective 
influence on different physiologic processes 
participating in nociception (transduction, 
transmission, modulation, perception). 
Multimodal analgesia after hip replacement, 
as a rule, includes analgesics, including 
narcotic ones, gabapentin, non-steroid anti-
inflammatory means, acetaminophen, 
glucocorticoids and local infiltration. 
Particularly, controversial remains the matter 
of efficiency of the use of local infiltration 
analgesia: one studies demonstrated that use 
thereof allows decreasing the demand for 
opioids [7,14] and shortening the period of 
patient’s in-hospital stay [13]; the other does 
not confirm the expediency of including local 
infiltration into pain management program of 
post-operation period [4,8,12]. 
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Aim of the study – to estimate the 
efficiency of local infiltration analgesia using 
local anesthetic ketorol and adrenaline as a 
method of pain control after total hip 
arthroplasty.  

Materials and methods. Prospective 
study has been performed on the basis of 
trauma care department of M.I. Pyrogov 
Vinnytsia Regional Hospital in 2013-2015 
years. The study included 60 patients (31 
men, 29 women) at the age from 46 to 72 
years old (mean age -  57.24±9.73) after 
cementless prosthesing of hip joint upon 
conditions of spinal anesthesia with 
intravenous sedation by propofol. For 
neuroaxial anesthesia we used the anesthetics 
of amide group, achieving the area of skin 
anesthesia up to segments ThX-XI.  

The indications for surgical 
intervention were femoral neck fracture 
(n=18) and 3rd-4th stages of coxarthrosis (n-
42). Mean duration of surgical operation was 
73.21±10.62 min, mean blood loss while 
operation - 267±127 ml. 

The study was performed in 
compliance with the principles of Helsinki 
Declaration. Study protocol has been 
approved by the committee in matters of 
biomedical ethics of M.I. Pyrogov Vinnytsia 
Regional Hospital. All patients have given 
informed consent for participation in the 
study.  

Depending on post-operative pain 
management applied, the patients were 
distributed into two groups. The patients from 
the first (control) group (n=28) received 
scheduled systemic analgesia by 
acetaminophen and other non-steroid anti-
inflammatory means (upon indications). The 
plan of post-surgical  analgesia for the second 
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(main) group (n=32), in addition to the 
scheme for the group 1 included local 
infiltration analgesia. The mixture of local 
anesthetic ropivakaine in 0.2% solution (10-
15 mg), ketorolac trometamine (ketorol) 30 
mg, adrenaline 10 pg/ml, 0.9% of sodium 
chloride solution to the integral dose of 200 
ml have been inserted into surgical wound 
through epidural catheter 18G (Pic.1).  

This volume of mixture had been used 
for step-by-step infiltration of post-surgical 
wound and bolus dosing through catheter, 20 
ml 2-3 times a day. 

 

 
 

 
 

 

 

. 1.         
Pic.1. Stages of epidural catheter insertion into surgical wound, intraoperationally 
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The main criteria for study results 
assessment were intensity of post-operational 
pain according to visual-analogue scale of 
pain (VAS), mobilization term, dose and 
frequency of intake of narcotic analgesics.  

Statistic processing of data has been 
performed by the statistic package SPSS 20 
(©SPSS Inc.).   Quantitative   parameters    in 
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tables are represented as M±  (mean value ± 
mean square deviation). Comparison between 
the groups of quantitative data was made 
according to Mann-Whitney criterion, for 
groups of qualitative data – according to 
Fisher’s two-sided test. The differences have 
been considered to be statistically reliable in 
case of possibility of error less than 5% 
(p<0.05).   

Results and discussion. The groups 
of patients being studied were comparable 
according to the age, sex, index of body 
weight, indications for surgical treatment 
(p>0.05). Some clinic-demographic 
characteristics of the patients are provided in 
the table 1 below. 

 
 1.       

Table 1. Some characteristics of the patients 
 

   / 
Control group  (n=28) 

  /  
Main group (n=32) 

M±  M±  
,  / age, years old 52.98±8.14 57.24±9.73 

,  / weight, kg 86.44±6.62 99.63±7.12 
 , . / duration of 

surgery, min. 
72.98±9.22 75.67±10.11 

 n (%) n (%) 
 / Sex: 

 / men 
 / women 

 
15 (53.6%) 
13 (46.4%) 

 
16 (50%) 
16 (50%) 

   / indications for 
surgical treatment: 

    / 
femoral neck fractures 

 -IV   /  
3rd- 4th stage of coxarthrosis 

 
              

8 (28.6%) 
 

20 (71.4%) 

 
              

10 (31.3%) 
 

22 (68.7%) 

 
 

   
’     -

    , 
    

     ,  -

Study of the general subjective 
estimation of the quality of early post-
operative analgesia according to VAS has 
demonstrated that severity of post-surgical 
pain  syndrome  in  control  group,  that  used 
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parenteral analgesia,was reasonably higher 
(p<0.05) compared to the group, that used the 
local infiltration pain management (main 
group). Results of assessment of the severity 
of post-operative pain syndrome are 
represented by Pic. 2.  

Examination of the general subjective 
estimation of the quality of early post-
operational analgesia according to VAS has 
defined that in the main group: 78.1% of 
patients noted negligible pain, 15.6% - 
moderate one; in the control group the values 
were 14.3% and 60.7% respectively; and the 
frequency of express pain syndrome 
development (VAS  7 point) was reasonably 
lower in the group, where local infiltration 
anesthesia was applied after surgery, 
compared to the control group (6.3% 
compared to 25% respectively; p=0.042) (Pic. 
3). 

 
 

 
* <0,05     (  - ) 
* <0,05 compared to control group (Mann-Whitney criterion) 

 
. 2.       -  

     .   
Pic.2. Dynamics of changes in pain syndrome intensity according to visual-analogue 
scale in main and control group  
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Pic.3. Comparative frequency of expressed post-operative pain syndrome development 
in patients from main and control group. 1 – no or negligible  pain (VAS 0-3 points); 2 – 
moderately expressed pain syndrome (VAS 4-6 points); 3 – expressed pain syndrome 
(VAS  7 points) 
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It has been clarified, that 22 out of 28 
patients from the control group (78.6%) 
during the 1st day after operation required 
narcotic analgesics in addition to non-steroid 
anti-inflammatory drugs administered upon 
demand; on the contrast, in the main group 
only 10 (31.3%) out of 32 patients needed 
opioids, and this is probably better than in the 
group for comparison (p<0.001). It is 
indicative that after the 1st day 21.4% of the 
control group required narcotic analgesic due 
to severe pain syndrome, while in the main 
group after the 1st day opioids have not been 
used (Table 2). 

Reliably less duration of post-
operative pain syndrome in the main group 
(2.56±0.27 compared to 5.63±2.84 days in 
the control group, <0.05) was possibly 
indicative for more early mobilization terms 
in patients who received local infiltration 
anesthesia (Table 3). 

During the study, no complications 
have been observed in patients of the first 
group.   

78,1%

15,6%

6,3%

 / main group
(n=32)

14,3%

60,7%

25%

 / control 
group (n=28)

1

2

3
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 2.        48  
      

Table 2. The difference in use of narcotic analgesics during the first 48 hours after operation 
between the compared groups 
 

 / value   /  
Control group (n=28) 

  /  
Main group (n=32) 

   / w/o 
narcotic analgesics 6/28 (21.4%) 22/32 (68.7%)* 

  / narcotic 
analgesic 

22/28 (78.6%) 10/32 (31.3%)*  

   24  / 
narcotic analgesic  24 hours 

6 (21.4%) 0/32* 

 
* –          p<0,05   

Note* - the level of reliability of values compared to the control group of patients p<0.05 
 

 3.          
Table 3. The difference of the mobilization terms between the groups of comparison 
 

 / value   /  
Control group (n=28) 

  /  
Main group (n=32) 

   ,  11.03±2.53 8.67±2.18* 
   ,  23.73±3.15 23.12±2.94 

 
* –          p<0,05 Note* - the level of 

importance of the difference between the values compared to the control group p<0.05 
 

 
1.    -

    
   -

    -
    

    
0,2 %  (10–15 ),  30 , 

 10 /    
     

   -
   . 

  -
    
   -

   4 ,    
–  2,5  ( <0,05),   

     -
  (  78,6%  31,3%; 

<0,001),    -
. 

Conclusions 
1. The use of local infiltration 

anesthesia by mixture of local anesthetic 
ropivakaine in 0.2% solution (10-15 mg), 
ketorolac trometamine (ketorol) 30 mg, 
adrenaline 10 pg/ml, 0.9% of sodium chloride 
solution to the integral dose of 200 as a 
component of the multimodal analgesia 
during post-surgical period after total hip 
arthroplasty allows achieving more efficient 
elimination of pain compared to analgesia by 
narcotic or non-narcotic analgesics upon 
demand.  

The use of local infiltration anesthesia 
reliably decreases the frequency of the 
expressed pain syndrome in 4 times, and the 
intensity of pain decreases in 2.5 times 
(p<0.05), promotes the lower need in narcotic 
analgesics during the post-surgical period 
(from 78.6% to 31.3%; p<0.001) and more 
early mobilization term. 
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LOCAL INFILTRATION ANALGESIA AS A COMPONENT OF  

MULTIMODAL ANESTHESIA AFTER TOTAL HIP ARTHROPLASTY 
Lutsyshyn V.G., Kalashnikov A.V., Maiko V.M. 

In this prospective study, cement-free hip arthroplasty was performed in 60 patients 
with femoral neck fractures (n = 18) and coxarthritis (n = 42) under spinal anesthesia with 
intravenous sedation with propofol. As a component of multimodal postoperative analgesia, 
local infiltration anesthesia (LIA) with local anesthetic, ketorol and epinephrine was used to 
the patients of the main group (n = 32). It is shown that the use of local infiltrative analgesia 
reliably reduces the incidence of severe pain syndrome by 4 times, pain intensity by 2.5 times 
(p <0.05), contributes to a decrease in the need for narcotic analgesics in the postoperative 
period (from 78.6% to 31.3%, p <0.001), ensures earlier mobilization of patients. 

Key words:  total hip arthroplasty (THA), postoperative pain, multimodal analgesia, 
local infiltration analgesia (LIA). 
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To establish the tactics of manage-
ment, we analyzed results of treatment of 43 
patients with concomitant injuries of pelvic 
and femoral bones, who have been provided 
with medical aid at the in-patient department 
from 2014 to 2018. At hospitalization of a 
person with character signs of pelvic and 
femoral bone injuries we made X-ray exami-
nation spiral computer tomogram of the in-
jured segments, made diagnosis and pre-
scribed stabilization of the injured segments 
using external fixation device. After stabiliza-
tion of the patient’s general conditions, on 7th 
– 10th day, we dismounted femoral compo-
nent of the device, performed metal osteosyn-
thesis of the femoral bone or joint replace-
ment.  
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