
 

 

SUMMARY 

Osteoarthritis of the knee joints mainly affects the elderly, it has become a 

social phenomenon. It affects women more often than men, and is more common in 

obese people. In Poland, about 7-8 million people suffer from the disease, 25% are 

affected by knee osteoarthrosis. Initially, the treatment is based on the use of 

pharmacotherapy to alleviate pain, but the only effective method of treating advanced 

degenerative changes in the knee has become arthroplasty, which is now considered 

the standard of care in these cases. About 25,000 arthroplasty is performed in Poland 

annually. A good result of the arthroplasty procedure is influenced by pre- and 

intraoperative as well as postoperative factors, which include rehabilitation. It plays a 

very important role in comprehensive therapeutic procedures. 

AIM OF THE STUDY 

The results of the research and observations presented in the literature as well 

as the experience of the Rehabilitation Department of the Institute of Rural Medicine 

in Lublin and the Orthopedics and Traumatology Clinic of the Medical University of 

Lublin prove that the rehabilitation treatment performed immediately after the knee 

arthroplasty has an impact on the final functional result.  

However, the influence of demographic, systemic and local factors on the outcome of 

rehabilitation is not fully understood. 

Considering the above premises, I have set the following goals: 

1. Assessment of changes: sensations of pain intensity expressed on the VAS scale 

at the beginning and at the end of the rehabilitation period; range of knee 

motion, limb circumference at thigh and shin level, muscle strength of the 

quadriceps at the beginning, at the end of the rehabilitation period and at 6 and 

12 months after surgery 
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2. Assessment of changes in knee activities expressed by WOMAC and KKS scores 

at the beginning, at the end of the rehabilitation period and at 6 and 12 months 

after surgery 

3. Assessment of the impact of selected anthropometric parameters of the 

treated women (age, weight, height, BMI) on the effects of rehabilitation 

4. Assessment of the influence of the preoperative axis of the operated limb, the 

prosthesis of the second knee and the contralateral knee state on the results of 

rehabilitation 

5. Assessment of the impact of the time of the initiated rehabilitation and 

preoperative knee mobility on the results of rehabilitation 

6. Assessment of the impact of postoperative muscle strength on the results of 

rehabilitation 

7. Assessment of the impact of selected social characteristics and place of 

residence on the effects of rehabilitation 

8. Assessment of the impact of comorbidities on the results of rehabilitation 

MATERIAL AND METHODS 

The study included 52 women who in 2012-2014 were hospitalized for 3 weeks 

at the Rehabilitation Department of the Institute of Rural Medicine (IMW) in Lublin. 

The examined patients were aged from 56 to 86; the mean body weight in the study 

group was 81.4 kg, the mean height was 158.6 cm; while the average BMI was 32.4 

kg/m2. 29 women (55.8%) lived in the city, and the remaining 23 in the countryside. 32 

patients (61.5%) were married during the study period, and the remaining 20 (38.5%) 

lived alone. 45 (86.5%) patients had problems of the osteoarticular system related to 

spinal arthrosis. 11 (21.2%) patients had prior arthroplasty of the opposite knee with a 

good result. In the remaining 19 (36.5%) patients, the second knee had degenerative 

changes qualifying for arthroplasty in 3, 22 (42.3%) had no arthrosis of the other knee. 

The indication for surgery was advanced degenerative changes of the knees, with 44 

patients (84.6%) having coexisting deformity of the joint varus, ranging from 5 to 25 
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degrees (average 12.7). In the remaining 8 patients, surgery was performed for knee 

arthrosis with coexisting valgus deformity ranging from 10 to 20 degrees (average 

13.7). The range of preoperative mobility of the knee was from 80 to 130 degrees 

(average 104.6), extension from -50 degrees to 0 degrees (average -5.8 ). Knee 

arthroplasty operations were performed in the Department of Orthopedics and 

Traumatology, Medical University of Lublin in 2012-2014 in all patients. A Genesis II CR 

endoprosthesis (Smith & Nephew) was placed in all women. The initial rehabilitation of 

the operated knees was carried out in the Department of Orthopedics and 

Traumatology, Medical University of Lublin. In the event of an unsatisfactory effect, 

patients were referred for further treatment at the IMW Rehabilitation Department in 

Lublin. The mean time to start the rehabilitation treatment after surgery was 32.2 

days. After being admitted to the Rehabilitation Department, the patients started a 21-

day individual cycle of comprehensive rehabilitation. The scope of rehabilitation was 

individually determined for each patient depending on the interview, general and local 

examination of the condition of the operated limb. The range of motion of the 

operated knee was examined in degrees using a goniometer. Measurement of the 

muscular strength of the quadriceps in Nm was assessed using a Bytom armchair 

equipped with a dynamometer. Measurements of the circumference of the shin (at the 

widest point) and the thigh (15 cm from the base of the patella) were performed using 

a tailor's tape measure. Patients' weight in kg and height in cm were assessed with the 

aid of a medical scale equipped with a height measuring boom. Pain intensity was 

assessed using the VAS scale. The functional capacity of the improved knees was 

assessed using the WOMAC and KSS scale. From the second day of their stay at the 

Ward, the patients started a rehabilitation cycle, which included physical- and 

kinesiotherapy treatments. The following were used to rehabilitate patients: low-

frequency magnetic field, laser therapy, liquid nitrogen cryotherapy, unloading 

exercises the operated limb, self-assisted exercises of the operated limb, isometric 

exercises of the quadriceps muscle, mobilization of the kneecap in the event of 

limitation of its mobility, learning to walk up the stairs after achieving good fitness. The 

rehabilitation treatment was performed twice a day in the morning and afternoon 

hours. During hospitalization, the range of motion of the operated knee and the pain 

intensity were assessed on the VAS scale. On the day before discharge, limb 
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circumference, muscle strength and self-esteem were measured using the WOMAC 

and KSS scales, such assessment was carried out 6 and 12 months after discharge from 

the department. 

 

RESULTS 

A highly statistically significant change in pain perception expressed in the VAS 

scale during 3 weeks of rehabilitation was found (p <0.000001). Assessment using the 

post hoc test revealed that a significant difference in the perception of pain occurred 

only from the 6th day of rehabilitation and was maintained throughout the 

rehabilitation process until the last day of rehabilitation.  

Statistically significant (p <0.000001) changes in the range of motion of the 

operated knee were found throughout the entire study period in terms of flexion, 

where there was an increase from an average of 92.5 degrees on the first day of 

rehabilitation to an average of 112.8 degrees 12 months after surgery.  

There were statistically significant (p <0.000001) changes in the extension of 

the operated knees from a slight flexion contracture of 3.6 degrees during the first day 

of rehabilitation to an almost full extension of 0.3 degree on average 12 months after 

the surgery. Statistically significant changes in the circumference of the shin during the 

observation period were found - initially, a statistically significant decrease in the 

circumference of the shin (p <0.000009) was noted during the rehabilitation period, 

and then a statistically significant increase in the circumference of the shin (p <0.04) in 

the period between 6 and 12 months. There was no statistically significant change in 

the circumference of the thighs throughout the observation period. There was a highly 

statistically significant increase in the muscle strength of the quadriceps muscle of the 

thigh of the operated limbs, which increased successively throughout the entire study 

period, i.e. from day 1 to month 12 (p <0.00001). Lower the starting force on the knee 

after arthroplasty resulted in better final force result.  

The statistical analysis of the relationship between the mean values of the 

functional status of the operated knees expressed in the WOMAC and KSS scale with 



 
 

5 
 

their subscales in subsequent stages of the evaluation revealed highly significant 

statistical changes in the values of the WOMAC subscales and the total WOMAC scale 

(p <0.000001) and the FKS and TKS subsets (p <0.000001). A higher score is associated 

with better activity. In terms of various negative symptoms expressed in the WOMAC I 

subscale, a systematic statistically significant (p <0.000001) improvement was noted 

from the mean of 9.1 points in the first day of rehabilitation to 17.3 points 12 months 

after the surgery (max. 20 points). The perceived stiffness of the joint expressed in the 

WOMAC II subscale decreased from the mean value of 5.1 points on the first day of 

rehabilitation to the mean value of 7.1 points (p <0.000001) in the follow-up 

examination 12 months after the surgery (maximum 8 points). In terms of pain 

experienced during various activities (WOMAC III), a statistically significant (p 

<0.000001) reduction in pain was observed from an average of 23.9 points on the first 

day of rehabilitation to 32.1 points during the examination carried out 12 months after 

the surgery (max. 40 points). In the WOMAC IV subscale (various activities of everyday 

life), a statistically significant improvement (p <0.000001) was observed, expressed as 

an increase in the mean score from 33 points during the first day of rehabilitation to 

51.6 points after 12 months after the surgery (max. 64 points). Based on these data, 

we can conclude that the mean values of the subscales and the total WOMAC scale 

increased significantly in the period between 1 day and 6 months, while between 6 

and 12 months there was no significant increase. A statistical analysis of the 

dependence of changes between the mean values of the KSS scale with the subscales 

in the subsequent stages of the evaluation was performed, which showed a highly 

statistically significant (p <0.000001) change in the mean values of the KSS scale in 

both subscales (FKS and TKS). The higher the point value on the scale, the better the 

joint function. In the FKS subscale related to the assessment of the distance covered 

and the assessment of walking up stairs and the need to use orthopedic equipment 

(walking sticks, walker), a statistically significant improvement was noted (p <0.00001) 

from an average of 38.7 points during the first day of rehabilitation to an average of 

86.1 points during an evaluation performed 12 months after surgery (max. 100). In 

terms of features related to the knee joint (TKS), a statistically significant improvement 

(p <0.000001) was noted from an average of 60 points on the first day of rehabilitation 

to an average of 85.8 points during the assessment performed 12 months after the 
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surgery (max. 100). The analysis of the above-mentioned data allowed for the 

conclusion that the mean values of the KSS subscales increased statistically 

significantly in the time interval from the 1st day to the 6th month of observation (very 

good result), while between the 6th and 12th month of the knee function changes 

were no longer significant.  

The conducted statistical analysis of the relationship between anthropometric 

parameters (age, BMI) and the effects of rehabilitation, i.e. pain experienced, range of 

motion, limb circumference and functional status expressed in the VOMAC and KSS 

scales showed no correlation at the level of statistical significance with the exception 

of the relationship between patients 'height and TKS scores (p <0.03) and between 

patients' height and knee extension (p <0.016) and the weight and circumference of 

the shins (p <0.03); patients with lower height obtained better results in the TKS scale; 

tall patients obtained better extension of the operated knee; in women with a higher 

body weight, the swelling of the shin of the operated limb subsided faster as the 

rehabilitation progressed. Also, the analysis of the influence of the presence of the 

second prosthesis, arthrosis of the other knee, preoperative axis of the knee and the 

time of commencement of rehabilitation on the above-mentioned rehabilitation 

parameters did not show any correlation at the level of statistical significance. The 

assessment of the relationship between the initial strength of the quadriceps muscle 

of the thigh of the operated limb assessed on the first day of rehabilitation and distant 

parameters of the operation of the operated limb, such as knee flexion and extension, 

thigh and shin circumference, showed no correlation at the level of statistical 

significance. A statistically significant correlation (p <0.044) was demonstrated 

between the initial quadriceps strength of the operated knee and the final result of 

quadriceps strength - people with lower postoperative strength achieved greater 

strength gain during the study at month 12 after surgery. The study of the impact of 

the strength of the quadriceps muscle on the first day of rehabilitation on the level of 

pain sensation expressed in the VAS scale and functional results of the operated knees 

showed no correlation at the level of statistical significance, except for the relationship 

between the strength of the quadriceps muscle and functional results in the TKS 

subscale -women with lower strength ultimately obtained better results in the TKS 
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subscale. Statistical analysis of selected social characteristics such as marital status 

(married, single) and place of residence (village-town) on the results of rehabilitation, 

i.e. pain experienced, range of motion, limb circumferences and functional status 

expressed on the VOMAC and KSS scale did not show statistical significance. The 

coexistence of internal diseases did not have a statistically significant effect on the 

above-mentioned rehabilitation parameters. 

CONCLUSION 

1.The 21-day rehabilitation treatment program significantly reduces pain, increases the 

range of flexion and extension of the operated joint, increases the strength of the 

quadriceps muscle, reduces the circumference of the shin and improves the functional 

status expressed by the VOMAC and KSS scales. 

 2. The greatest changes in the mobility of the joint, the perceived pain, the 

circumference of the shin and the functional efficiency expressed by the VONAC and 

KSS tests take place within 6 months from the prosthesis and then they slow down. 

3. The muscular strength of the quadriceps muscle increases significantly from the 

beginning of rehabilitation to the 12th month and its increase is the greater the lower 

the initial strength. 

4. There was no significant statistical dependence of the influence of age and BMI on 

selected parameters, i.e. the perceived pain, the range of knee motion, muscle 

strength and circumference of the operated limb, and functional results expressed 

with the VOMAC and KSS scales. 

5. The influence of the limb axis and the preoperative mobility of the knee joint on the 

final results of improving the parameters of the operated limb and knee as well as 

functional tests was not demonstrated. Also, the time that elapsed from the surgery to 

the rehabilitation started, the presence of a second prosthesis and the coexistence of 

hypertension or ischemic heart disease did not significantly affect the above-

mentioned results. 

6. Selected social characteristics regarding the place of residence and marital status did 

not show a significant correlation with the results obtained after knee arthroplasty. 


