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Introduction Total hip replacement is a gold standard for dysplastic coxarthritis treatment. Deformations in the bony structures that 
form the hip joint and develop directly due to the pathology and after surgical interventions, as well shortened or lengthened soft 
tissues, scars, the necessity of bringing the femoral head down result in a significant number of postoperative complications. This 
study aimed to develop an algorithm of medication therapy for such patients in the postoperative period, based on pathogenic 
mechanisms that would enable to reduce complications. Objective To study long-term results of treatment in patients with 
coxarthritis in stages 3-4 and dysplastic hip type 1, 2, 3 (Crowe) according to clinical, EMG and X-ray studies, as well as dual energy 
X-ray absorptiometry (DEXA) and modified Harris scale scores after total hip replacement and administration of medication therapy. 
Materials and methods The study was performed in 258 patients with dysplastic coxarthritis in stage 3-4 and DHD types 1, 2, 3 
(Crowe) after total hip replacement surgery who were divided into two groups according to the medication therapy administered. 
Patients of the main group received vitamins, anticholinesterase drugs, NSAIDs, antibiotics, anticoagulants, inhibitors of osteoclasts, 
and calcium supplements. The comparison group patients were administered NSAIDs, antibiotics, anticoagulants, and calcium 
supplements. The study was conducted 2 years after their operative treatment with clinical and radiological, EMG and densitometric 
methods. Results It was found that the use of anticholinesterase drugs and vitamins improves axonal conduction and neuromuscular 
transmission of the sciatic nerve in patients with dysplastic coxarthritis. Inhibitors of osteoclasts, calcium and vitamin D3 improve 
the indices of bone mineral density. Conclusions Administration of the drug complex developed improves functional results in 
patients with dysplastic coxarthritis after total hip replacement. 
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INTRODUCTION 

Total hip replacement (THR) is a gold standard for 
dysplastic coxarthritis treatment [1]. Deformations in 
bony structures that form the hip joint and develop di-
rectly due to the pathology and after surgical proce-
dures, as well as shortened or lengthened soft tissues, 
scars, the necessity of bringing the femoral head down 
may result in a significant number of postoperative 
complications [2]. Prevention of complications is possi-
ble by administration of medication therapy in the pre- 
and postoperative period. The action of drugs is aimed 
at eliminating postoperative inflammation, combating 
pain syndrome, preventing infectious complications, 
thrombosis of the lower limbs veins and pulmonary em-
bolism, early aseptic instability of implant components, 
as well as at improving the peripheral nervous system 
and reducing the number of sciatic nerve neuropathies, 
especially of its peroneal portion.  

The first four indications for medication therapy ap-
plication are standard after any surgical intervention, the 
latter are characteristic for THR. A significant elonga-
tion of the limb in THR increases the risk of traction 
injury to the sciatic nerve, especially to its peroneal por-
tion. The incidence rate of peroneal nerve neuropathies 

after THR, according to a number of authors, is 0.3–
0.9 % [3]. This leads to an increase in the patient’s re-
habilitation period and worsening of the functional re-
sult in the postoperative period. Another complication is 
early aseptic instability of the components of the hip 
implant, which, according to various authors, is up to 
40 % from the total of complications [4]. The disorders 
of bone tissue remodeling with a predominance of oste-
oclastic activity and development of aseptic peri-
prosthetic inflammation as a result of "stress response" 
to implantation have been acknowledged as its causes 
[5]. This study is aimed at developing an algorithm of 
drug therapy for THR patients in the postoperative peri-
od, based on pathogenic mechanisms which might re-
duce the incidence of arising complications. 

Our objective was to study the long-term treatment 
results after total hip arthroplasty in patients with coxar-
throsis of grades 3–4 associated with dysplastic hip 
(Crowe types 1, 2, 3) basing on clinical laboratory, elec-
troneuromyographic and radiographic methods, as well 
as dual-energy X-ray absorptiometry (DEXA) and mod-
ified Harris scale (HS) after application of the medica-
tion therapy complex developed. 
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MATERIAL AND METHODS 

During the period from 2013 to 2014, 258 patients 
with dysplastic coxarthrosis of grades 3-4 were under 
observation. Women prevailed. The ratio of females to 
males was 199 (77 %) to 59 (23 %), respectively. The 
average age of the patients was 46 ± 3.1 years. The 
mean limb shortening was 4 ± 1.3 cm. Patients were 
selected on the basis of preoperative X-ray examination. 
Inclusion criteria were: 1) coxarthrosis grades 3 and 4 
according to the X-ray study; 2) Crowe DHD types 1, 2, 
3 according to X-ray study; 3) maximum limb shorten-
ing of 8 cm. Patients with coxarthritis grade 3 made 
93 % (240 patients), and 7 % (18 patients) had grade 4. 
The distribution of patients according to the degree of 
dysplastic coxarthritis according to Crowe: 76 % 
(196 patients) of type 1, 18 % (46 patients) with type 2, 
and 6 % (16 patients) had type 3. All patients were di-
vided into 2 groups. The main group included 125 pa-
tients (117 patients with stage 3 and 8 patients with 
stage 4 of coxarthrosis; Crowe DHD distribution was 93 
patients with type 1, 24 with type 2, and eight with 
type 3. The comparison group included 133 patients 
(123 had coxarthrosis stage 3, ten had stage 4; distribu-
tion by Crowe classification were 103 patients with 
type 1, 22 with type 2, and eight with type 3). 

THR was performed according to a standard proce-
dure. Approach to the hip joint was carried out depend-
ing on the morphological features of the patient. 
Moore’s posterolateral approach was mainly used. The 
Mueller version of the anterolateral approach was less 
frequent. The ratio of approaches was 175 (68 %) to 83 
(32 %), respectively. Surgery was performed in 95 % 
(245 patients) of cases under spinal anesthesia. Total 
intravenous anesthesia with muscle relaxants under the 
conditions of mechanical ventilation with air-oxygen 
mixture was used in 5 % (13 patients). In 91 % 
(235 joints), implant fixation was cementless, and only 
23 joints (9 %) were cemented. 

In the preoperative period, the patients of the main 
group were assigned a complex of group B vitamins 
(Compligamm B) in a dose of 2 ml intramuscularly once 
a day for 10 days in order to improve the conductivity 
of the nerve impulses and neuromuscular transmission, 
including in terms of prevention of sciatic nerve neu-
ropathy, and especially of its peroneal portion. In the 
postoperative period, Neuromultivit, participating in the 
metabolic processes of the nervous tissue and synthesis 
of the myelin sheath, was prescribed as one tablet once 
a day for 1 month for improving the nerve trunks 
trophics. To improve the axonal conductivity and neu-
romuscular transmission, Neuromidine was adminis-
tered as 20 mg once a day for one month. The medica-
tion therapy with drugs was prescribed to repeat three 
times a year. To prevent infectious complications, a 
"prolonged" antibiotic prophylaxis was prescribed (in-
travenous infusions, mainly cephalosporins of 2nd or 3rd 

generation, continued in the early postoperative period 
in the dosage of 1.0 g twice a day for 5 days). In order 
to prevent thrombosis and thromboembolism of the 
pulmonary artery, all patients were assigned elastic 
bandage of limbs and low-molecular heparin (Clexane) 
at a dosage of 40 mg subcutaneously once a day for the 
whole period of stay in the hospital. Then, oral antico-
agulants (Xalelto, 20 mg once a day during meals) were 
prescribed for the entire period of walking with addi-
tional support means. With the analgesic and anti-
inflammatory purposes as well as for prevention of early 
aseptic instability of the components, Nimesil was ad-
ministered 100 mg twice a day for 5-7 days. Patients, 
who according to DEXA and intraoperatively were di-
agnosed with osteoporosis, were prescribed zoledronic 
acid in the postoperative period once from week 2 up to 
2 months after the operation, injected at a dosage of 5 
mg intravenously. The main condition for regulating 
bone remodeling is a sufficient supply of calcium to the 
body and vitamin D3 for its assimilation. For this pur-
pose, all patients in the postoperative period were pre-
scribed a preparation of Ca-D3-Nycomed in a dosage of 
2 tablets once a day. The duration of the course was 
2 months with a frequency of 2 times a year. 

The comparison group received standard medication 
therapy such as 2nd generation cephalosporins of 1.0 g 
intramuscular injection twice a day for 5 days, NSAIDs 
(Ketorol 30 mg i/m depending on the severity of the 
pain syndrome, but no more than 4 times a day), antico-
agulant therapy (Clexane 0.4 mg once a day till dis-
charge, followed by Xarelto pills administered at a dose 
of 20 mg per day), calcium preparations (two tablets of 
Ca-D3-Nikomed once a day for 2 months). 

Clinical results before THR and 2 years after it were 
evaluated using a modified Harris scale. Radiographic 
follow-ups were performed at 3, 6, 12 and 24 months 
after surgical treatment. The position of the acetabular 
and femoral components, the state of the periprosthetic 
bone tissue and cement mantle, the presence of resorp-
tion zones around the implant components were esti-
mated on the X-rays. In pre- and postoperative periods, 
all patients underwent an ENMG study using a stimula-
tion technique using the "Keypoint" electromyography 
(Alpine Biomed ApS, Denmark) and its accessories. 
The evaluation of the peroneal and tibial nerves with the 
determination of the motor response of the muscle (M-
response), latency period of the M-response with stimu-
lation at the proximal and distal points, and velocity of 
excitation along the motor fibers (VEMF) was conduct-
ed. In order to assess bone mineral density, all patients 
received pre- and postoperative standard dual-energy X-
ray absorptiometry on a Prodigy X-ray densitometer 
(GE LUNAR Corporation, UK) using a cadmium-zinc-
telluride detector array in the proximal femur and lum-
bar spine, and the determination of the T-test. 
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The findings were processed using the STATISTICA 
program (version 8.0). Statistical hypotheses were tested 
using the Student's t-test. The null hypothesis was reject-
ed with p < 0.05 in all cases. The study was carried out 
after signing the informed consent by the patients and the 
permission of the ethical committee in accordance with 

ethical standards developed by the WMA Helsinki Decla-
ration "Ethical Principles for Medical Research Involving 
Human Subjects", as amended in 2000, and "The Rules 
of Clinical Practice in the Russian Federation ", approved 
by the Order of the Ministry of Health of the Russian 
Federation of June 19, 2003, No. 266. 

RESULTS 

The results of total hip arthroplasty in patients with 
dysplastic coxarthrosis were evaluated 24 months after 
surgery. In the preoperative period, all patients of the 
main group and the comparison group had poor HS. The 
treatment significantly improved the results and the dai-
ly life of patients. The mean values of the modified Har-
ris scale after surgery were statistically significantly 
different from the preoperative score in both the main 
and the comparison group (p < 0.001). Mean values of 
the modified HS after surgery in the main group were 
statistically different from those in the comparison 
group (p < 0.05). The data are presented in Table 1. 

Bone mineral density values were within the normal 
range in the preoperative period in more than half of patients 
with dysplastic coxarthrosis. The diagnosis of "osteoporosis" 
was established only in 8 % of the examined subjects of the 
main group and in 7 % in the comparison group. Mean 
T-test values of dual-energy X-ray absorptiometry in the 
preoperative period was similar in both groups, while in the 
postoperative period there was a statistically significant dif-

ference in this index between the main group and the com-
parison group (p < 0.05). The data are presented in Table 2. 

It should be noted that T-test score up from -1 SD 
were assessed as normal BMD, the indices between -
1SD and -2.5 SD were estimated as osteopenia, and 
values lower than -2.5 SD were judged as osteoporosis. 

According to the stimulation ENMG data, the mean 
amplitude of the M-response (in terms of the height of the 
negative peak) of the peroneal and tibial nerves was de-
creased in the preoperative period relative to the age norm 
in both observation groups without statistically significant 
differences. The latent period (LP) of the nerves investigat-
ed was within the limits of the age norm. A marked de-
crease in the speed of impulses along the motor fibers of 
the nerves under investigation was indicative of their axon-
al-demyelinating damage. After the treatment, there was a 
change in the indices with an improvement in conduction 
along the nerve trunks. The data are presented in Table 3. 

In the postoperative period, the following complications 
were observed and are shown in Table 4 and in Figure 1. 

Table 1 
Evaluation of the THR results according to the modified Harris scale (95 %, CI) 

Group Mean preoperative score Mean postoperative score 
Main group (n = 125) 42.56 (41.23–43.75) * 89.42 (88.27–90.74) * # 

Comparison group (n = 133) 42.78 (41.47–43.92) * 85.33 (84.08–86.49) * # 
Note: * – statistically significant differences between the main group and the comparison group at p < 0.001; # – statistically significant differences 
between the main group and the comparison group at p < 0.05 

Table 2 
BMD in patients in the pre- and postoperative periods 

Group  Main group (n = 125) Comparison group (n = 133) 
Т < -1 SD before intervention, abs. (%) 77 (62.1 %) 83 (62.6 %) 
-1 SD < T < -2.5 SD before intervention, abs. (%) 40 (31.7 %) 42 (31.6 %) 
T > -2.5 SD before intervention, abs. (%) 8 (6.2 %) 8 (5.8 %) 
Т < -1 SD after intervention, abs. (%) 91 (73.1 %) * 88 (65.9 %) * 
-1 SD < T < -2.5 SD after intervention, abs. (%) 32 (25.4 %) * 40 (30.0 %) * 
T > -2.5 SD after intervention, abs. (%) 2 (1.5 %) * 5 (4.1 %) * 
Mean value of T-score before intervention, SD -1.11 (-1.08–(-1.15)) * -1.10 (-1.06–(-1.13)) 
Mean value of T-score after intervention, SD -0.96 (-0.92–(-1.03)) * -1.07 (-1.04–(-1.10)) * 
Note: * – statistically significant differences between the main group and the comparison group at p < 0.05 

Table 3 
ENMG values in patients in the pre- and postoperative periods (95 %, CI) 

ENMG parameter  Main group Comparison group 
Tibial nerve Peronial nerve Tibial nerve Peronial nerve 

М-response amplitude before surgery  2.7 ± 0.2* 2.4 ± 0.3* 2.8 ± 0.3 2.5 ± 0.2* 
М-response amplitude after surgery 3.0 ± 0.2* 2.7 ± 0.2* 3.0 ± 0.2 2.7 ± 0.3* 
LP before surgery  4.6 ± 0.2 4.7 ± 0.2 4.6 ± 0.3 4.8 ± 0.2 
LP after surgery  4.7 ± 0.2 4.8 ± 0.3 4.7 ± 0.2 4.8 ± 0.2 
VEMF before surgery 44.1 ± 0.4* 46.0 ± 0.4* 44.2 ± 0.5 45.9 ± 0.3 
VEMF after surgery 47.3 ± 0.3* 48.5 ± 0.3* 45.6 ± 0.3* 46.7 ± 0.4* 
Note: * – statistically significant differences between the indicators before and after treatment p < 0.05 
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Table 4 
Overall incidence of postoperative complications 

Type of complication Incidence 
Number % 

Implant head dislocation 10 3.9 
Periprosthetic fracture of the femur 1 0.4 
Deep periprosthetic infection  5 1.9 
Aseptic instability of implant components  7 2.7 
Peroneal nerve neuropathy 5 1.9 

 

Fig. 1 Incidence of postoperative complications in the main and comparison groups, % 

There were no statistically significant differences in 
the incidence of periprosthetic fractures, neuropathy of 
the peroneal nerve, periprosthetic infection and disloca-
tion of the femoral component head between the main 
group and the comparison group in the postoperative 
period. 

High rates of implant dislocation were associated 
with a violation of the postoperative regimen and falls 
on the operated limb in the early postoperative period. 

A peri-prosthetic fracture of the femur was recorded 
in one patient during the period of observation. This 
patient fell on the operated limb at home 8 months after 
the operation. This patient underwent a revision surgery 
with the installation of an extended Wagner stem and 
application of cerclage wires. 

Early aseptic instability, developed in 7 patients dur-
ing the 5-year period after surgery, was revealed on the 
basis of clinical (pain syndrome, impaired function), la-
boratory (negative C-reactive protein, no shift of the leu-
kocyte formula to the left), and X-ray data (Zagorodniy 
N.V., 2011), and was also confirmed with histological 
examination of soft tissues taken intraoperatively. All 
patients underwent revision operations with the change of 
the components. The statistically significant differences 
between the main group and the comparison group in the 
postoperative period were most likely associated with 
improvement of BMD in patients of the main group. The 
deep periprosthetic infection, detected in 5 patients, also 
required revisions, placement of a cement spacer and its 
change for new implant components later. 

DISCUSSION 

Positive statistically significant dynamics in BMD 
and ENMG indices that was observed in the main group 
during the observation period was accompanied by a 
decrease in the incidence of early aseptic instability of 
the implant components and improvement in the results 
of postoperative treatment. At the same time, there were 
no statistically significant differences between the 
groups in the incidence of neuropathy of the peroneal 
nerve, despite a statically significant increase in the 
conductivity of the nerves and neuromuscular transmis-

sion. In our opinion, this is due to an insufficient sample 
and a different mechanism of this complication onset. 

According to ENMG findings, in addition to the dis-
turbance of the conductivity of the sciatic nerve branch-
es, myeloradiculopathy was noted in patients with dys-
plastic coxarthrosis due to complex compensatory-
adaptive mechanisms with the involvement of the lum-
bar spine [6, 7] for prolonged pain syndrome, restriction 
of weight-bearing and shortened limb length, which is 
also consistent with the results we obtained. 
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As reported in the literature, the complex use of 
group B vitamins enables to achieve neurotrophic, re-
generative, antioxidant and neuromodulatory effects and 
to ensure the regression of clinical manifestations of 
radiculopathy and neuropathy. Moreover, a double-
blinded randomized study showed that the combined 
use of group B vitamins with non-steroid anti-
inflammatory drugs enhances the effect of the latter and 
plays an important role in pain relief [8, 9]. The effects 
of these drugs were reflected in a statistically significant 
improvement in the ENMG indices and clinical results 
in the main group of our study after the treatment. 

Foreign and Russian literature reports that recent re-
search has revealed the causes of aseptic instability 
which are of priority importance. One of its etiological 
factors is bone tissue remodeling deficiency with a pre-
dominance of osteoclastic activity and the development 
of periprosthetic osteolysis. The proven effect of 
zoledronic acid preparations belonging to the group of 
osteoclast inhibitors was revealed and presented for the 
prevention of aseptic instability [4, 5]. The level of evi-
dence in the studies was acknowledged as A. The use of 
the drug resulted in BMD improvement around the pros-
thesis and in a decrease of component migration that 
clinically was reflected in an increase in the mean HS 
which is comparable to the results obtained in this 
study. The second etiological factor that plays a priority 
role is aseptic inflammation in the periprosthetic tissues 
that arises in the early postoperative period as a "stress 
response" of the body to the metal implant with "press-
fit" fixation and thermal necrosis of the osteocytes dur-
ing the polymerization of bone cement. The most signif-
icant role in the development of inflammation is given 

to TNF-alpha, interleukin-1, interleukin-6 [5]. Inhibition 
of TNF-alpha and interleukin-6 production was noted 
by Nimesulide administration [5]. 

Our study revealed a statistically significant de-
crease in the development of aseptic instability of the 
implant components in the main group. Summarizing 
the data of the literature, it can be assumed that the 
combination of the preparations prescribed that improve 
bone tissue condition along with the preparation that 
influences the production of pro-inflammatory cyto-
kines in combination with group B vitamins that en-
hance the effect of NSAIDs, provided the result ob-
tained. All of the above can be a promising combination 
for prevention of aseptic instability and requires further 
studies. 

According to the literature, dislocations of the im-
plant head are one of the most common THR complica-
tions in the early postoperative period. They take the 
third place after aseptic instability and periprosthetic 
infection. Their main reasons are incorrect implantation 
of the components and the violation of the restrictive 
regimen in the early postoperative period [10]. This fact 
has been also confirmed by our data. There was no sta-
tistically significant difference in the incidence of dislo-
cations between the main group and the comparison 
group. In this regard, we have to admit that there is no 
medication prophylaxis for this complication, and the 
main measures to reduce the incidence are accurate 
planning of the operation, experience of the surgical 
team, and a good contact between the surgeon and the 
patient that foresees preventive talks about the compli-
ance with the restrictive regime in the early postopera-
tive period. 

CONCLUSIONS 

1. Administration of anticholinesterase drugs and 
group B vitamin complexes makes it possible to effec-
tively fight the axonal-demyelinating processes charac-
teristic for this pathology. 

2. Normal BMD and drugs inhibiting the production 
of TNF-alpha, IL-1, and IL-6 can reduce the incidence 
of early aseptic instability of implant components. 

3. The algorithm of medication therapy proposed 

might improve the functional results of total hip arthro-
plasty in patients with dysplastic coxarthrosis. 

4. The complex of medication therapy does not cause 
dislocation of the femoral component. In our opinion, cor-
rect orientation of the implant components and patient 
compliance with the cautious regime in the postoperative 
period are basic requirements to prevent this complication. 

Conflict of interest: not declared. 
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