
IX. Summary 

Osteoarthritis consists in premature wear of hip joint components due to disorder 

of the physiological balance between progressive joint cartilage destruction and 

regeneration as well as subchondral bone layer. It results in a gradual destruction of the 

joint and its functional impairment which is accompanied by clinical symptoms 

manifesting itself in the form of pains and mobility limitations. The treatment options for 

osteoarthritis include both conservative treatment and surgical treatment. The choice of 

therapy depends on the severity of degenerative changes, clinical symptoms and the 

acceptance of the proposed method of treatment by the patient. Conservative treatment 

for coxarthrosis is based primarily on appropriate pharmacotherapy, which may and 

should be supported by physical therapy and changes in lifestyle of a person affected by 

this disease. The second major issue in the treatment for osteoarthritis is its surgical 

treatment. Surgical treatment of coxarthrosis includes: hip replacement surgery (partial, 

total and resurfacing arthroplasty), hip arthroscopy, osteotomy and cartilage regeneration 

by implantation. The choice of the treatment method depends on many factors, first of all 

on the severity of disease, on the age of the patient as well as on the aetiology of 

degenerative changes. 

Metal/metal hip arthroplasty (MoM) has become a less common method of 

treatment for patients suffering from osteoarthritis. Initial great expectations associated 

with this type of arthroplasty and satisfying early results of the treatment have not been 

confirmed in the long run. The risk associated with adverse effects of the wear of 

component material used for hip implants turned out more serious than the potential 

benefits of such treatments.  

Taking into account the above data, the following objectives were set: 

1. assessing the effect of ions and metal particles on the durability of MoM prostheses, in 

particular on: the capacity of the operated hip joint, the presence of degenerative changes 

in periprosthetic soft tissue and the pain intensity 

2. testing the accuracy of the implant component placement by radiological examination 

of the acetabular inclination angle and its influence on the level of chromium and cobalt 

ions 

3. determining the relationship between the type of the implant used and the level of 

chromium and cobalt ions in blood 



The method of the analysis was based primarily on the clinical trail during follow-

up visits. Patients underwent medical testing in Samodzielny Publiczny Szpital Kliniczny 

nr 4 in Lublin from January to December 2016. The testing protocol consisted of medical 

history and clinical evaluation of the operated hip joint. As a standard, every patient 

underwent also a radiological examination. During the follow-up visit radiographs of hip 

joints were performed in AP and axial projections. All radiographs included images of 

both hip joints. During the next stage, an ultrasound examination was performed. In 

addition to a clinical trial and diagnostic imaging, laboratory tests were carried out to 

assess the concentration of chromium and cobalt ions in blood according to the world 

standards and the latest scientific research. The obtained results were presented to patients 

who took part in a clinical trial, as well as entered into appropriate tables, and then 

subjected to a statistical analysis. Statistical analysis was performed with the use of 

Statistica 10.0 (StatSoft Inc., 2011). 

The retrospective testing included patients treated in the Orthopedics and 

Traumatology Clinic at the Medical University of Lublin, where in 2005-2014 due to 

degenerative and proliferative changes in hip joints that the patients were diagnosed with, 

total hip resurfacing endoprostheses with metal/metal articulation were applied. Persons 

with unilateral or bilateral implants applied were singled out. The clinical trial group 

consisted of 98 patients and was divided into three subgroups: 

1. patients with unilateral implants 

2. patients with bilateral implants 

3. control group. 

The average age calculated for the entire group concerned (including control 

group) was M = 57.2 with a standard deviation of SD = 10.5. The youngest patient was 

34 years old and the oldest was 80 years old. In case of the subgroup of patients with 

unilateral implants, the age of patients ranged from 34 to 75 years (57.4 years on average). 

Among patients with bilateral implants, the average age was 57.7 years (from 37 to 69 

years), while in case of the control group the average age was estimated at 56.8 years 

(from 36 to 80 years). The average length of observation period for the entire group 

concerned (N = 60) was M = 6.7 years (SD = 1.7 years, minimum of 3 years, maximum 

of 10 years). Among patients with unilateral implants, the average length of observation 

period was 6.5 years (from 3 to 10 years, SD = 1.8), for patients with bilateral prostheses 

it was 7.4 years (from 6 to 8 years, SD = 0.8). 



For the entire treatment group, the indication for surgery was idiopathic arthritis, 

85% of patients (51 cases), and avascular necrosis of the femoral head, 15% of patients 

(9 cases). In case of the group of patients undergoing unilateral hip surgery, idiopathic 

degenerative changes in the hip joints were the indication for surgery for 40 patients 

(81.6%), whereas avascular necrosis of the femoral head for the remaining 9 patients 

(18.4%). In case of patients undergoing bilateral hip surgery, the indication for surgery 

was idiopathic arthrosis in all eleven cases.  

In the clinic trial group of 60 patients with a total number of 71 implants, the 

average acetabular inclination angle was 46.5 degrees. Values ranged from 30 to 70 

degrees. Acetabular inclination angle exceeding 55 degrees was recorded in slightly more 

than 18% of cases (12 implants). The analysis of correlation between acetabular 

inclination angle and gender in the clinic trial group showed that there were no 

statistically significant differences between men and women (p = 0.2628). Among women 

(23 people, 32.4%) the average acetabular inclination angle was 44.7 degrees (35-60 degrees), 

while for men (48 people, 67.6%) it was 47.3 degrees (30-70 degrees). 

In the clinic trial group of 60 patients, the average pain level obtained on the VAS 

scale was 1.6 points (from 0 to 7 points). Comparison of the pain level between the groups 

of people undergoing bilateral and unilateral hip arthroplasty did not show any 

statistically significant difference (p = 0.6673). Comparison of the pain level based on 

gender with the use of the Mann-Whitney U test shows statistically significant differences 

(p = 0.0366). Substantially higher level of pain was observed in case of examined women. 

The average pain scores for women was 2.1 points and for men it was 1.4 points. The 

maximum value of pain was also higher in case of women in the clinic trial group. 

The long-term assessment of capacity of operated hip joints based on the Harris 

score (Harris Hip Score, HHS) in case of the entire clinic trial group of patients amounted 

to 83.7 points on average (from 4 to 100 points). In case of the subgroup of patients 

undergoing unilateral hip surgery (n = 49), good and very good results were obtained in 

38 patients, which was 77.6%, satisfactory results were obtained in 4 patients (8.2%), and 

unsatisfactory results were obtained in 7 patients (14.3%). The average point value of 

HHS in this subgroup of patients was 83.6 points 4-100 points). Among patients 

undergoing bilateral hip arthroplasty (n = 11), good results were obtained in ten patients 

(90.9%) and there was one very good result (9.1%). The average value of HHS in these 

patients was 84.2 points (80-92 points). 



The level of chromium ion concentration in blood of patients undergoing 

unilateral hip surgery was slightly higher, 3.5 µg / L (1-63.2 µg / L) on average, than in 

the group of patients undergoing bilateral hip surgery - 3.2 µg / L on average. (1-7.2 µg / 

L). Similarly, the level of cobalt ion concentrations in serum was slightly higher in case 

of patients undergoing unilateral hip surgery, 6.1 µg/L on average (0.5-145 µg / L) than 

in the group of patients undergoing bilateral hip surgery - 6.0 µg/L on average (0.9 to 23.6 

µg / L). However, it is worth emphasizing that the percentage of patients with abnormal 

results is higher in the group of patients undergoing bilateral hip surgery, 45.5%, as 

compared to 14.3% in case of patients undergoing unilateral hip surgery. In case of 

determination of cobalt ions, the Kruskal-Wallis test result is also statistically significant 

(p = 0.00001), but it can be noted that the differences between groups are more noticeable 

than in case of chromium ions. 

During the clinical trial it was found that the type of implant applied did not affect 

the chromium and cobalt ions concentration in serum. The outcome of statistical analysis 

showed no differences between the individual groups, in terms of chromium and cobalt it 

was respectively p = 0.8704 and p = 0.9924. 

Revision surgeries were performed in 8 patients (5 women and 3 men). The indications 

for reoperation were the following: soreness of the operated hip, lesions visible on ultrasound 

and incorrect values of chromium and cobalt ions. During clinical trials in all patients 

undergoing revision surgery, a significant increase in pain and ineffectiveness of the prosthesis 

were found. The ultrasound examination confirmed the presence of periprosthetic lesions (5 

patients with solid lesions and 3 patients with cystic lesions), while abnormal values of 

chromium and cobalt ions were recorded in case of three patients. 

The average observation period after the first operation was 7 years (4-10 years). The 

average age of patients at the time of the revision surgery was 53 years (from 34 to 68 years). 

More often, revision surgery was performed to right side of the body in case of 6 patients (75%) 

and to the left side of the body in case of the remaining 2 patients (25%). Among the patients 

undergoing re-operation, significantly higher levels of metal ions in serum were observed, for 

chromium ions it was 12.7µg on average/l (from 1.3 to 63.2 µg /l), while for cobalt - 25.8 µg/l 

(from 1, 3 to 145 µg / l). Moreover, worse functional outcomes of the operated hip according 

to the Harris score were observed in this subgroup. HHS amounted to 51.8 points on average 

and it ranged from 4 to 71 points. The group under observation did not significantly differ in 

terms of the results of the acetabular inclination angle. The acetabular inclination angle, on 



average, was 47.10(36-700), only in case of one patient the value exceeded 550. It is worth noting 

that in case of all patients undergoing revision surgery, there were lesions in periprosthetic soft 

tissue visible on ultrasound. 

The outcomes of the clinical trial allow for the conclusion that the level of pain 

measured with the use of VAS scale in patients undergoing bilateral hip resurfacing 

arthroplasty was not significantly more severe (p = 0.06673) as compared to patients 

undergoing unilateral surgery, and concentration of chromium and cobalt ions in serum 

of patients undergoing hip resurfacing arthroplasty correlates positively with the intensity 

of pain measured with the use of VAS scale (the value of pain increases along with the 

increased levels of chromium and cobalt). 

It was found that the type of endoprosthesis applied did not affect the differences 

in the concentrations of metal ions determined in serum and in case of chromium and 

cobalt it was p = 0.8704 and p = 0.9924, respectively. The long-term observation period 

positively correlates with the level of chromium ions (R = 0.38, p = 0.0072), which means 

that over time its concentration in blood increases. Cobalt ion concentrations were 

statistically insignificant (R =0.15, p =0.2894). 

The long-term assessment of hip joint capacity in case of patients undergoing hip 

resurfacing arthroplasty negatively correlates with the concentrations of chromium ions 

(R =-0.39, p = 0.0057), which means that the increased level of metal in blood is 

accompanied by decreasing values on the Harris scale. The were no significant 

correlations between the results of cobalt ion concentration and the capacity of the 

operated hip (R =-0.25, p =0.0873). 

Analysis of the level of metals - chromium and cobalt allows the conclusion that 

the concentration of chromium ions in patients undergoing hip resurfacing arthroplasty 

statistically depends on gender (p = 0.0436) - percentage of the results above standard is 

clearly higher among women, that is 20%, as compared to 8.8% among men. There was 

no statistically significant relationship between serum cobalt concentrations and the 

gender of operated patients (p = 0.2978). The evaluation of impact of acetabular 

inclination angle on the level of chromium and cobalt ions in serum did not show  

a significant statistical relationship (p = 0.8410 and p = 0.9733 respectively).  

A statistically significant correlation between higher concentrations of chromium ions 

was demonstrated in patients with periprosthetic soft tissues pseudotumour (p = 0.0602) 

which was visible on ultrasound. There was no such statistically significant correlation 

between cobalt ion concentrations     (p = 0.2166). 


