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1. Introduction 
As the when average human life expectancy is increasing, go-
narthrosis appears to be a restricting disease which decreases 
life quality. Anti-infl ammatory drugs and physical therapy 
methods and surgical treatment methods such as synoviec-
tomy, high tibial osteotomy or femoral osteotomy are most 
of the times insuffi cient for the treatment of advanced cases. 
Total knee arthroplasty (TKA) is a good alternative for these 
patients. The aim is to have a painless, moving and stable 
knee joint by replacing the joint surfaces that are wrecked and 
whose repair capacity is very low. As a result of the process 
that emerged with Vernevil putting forward the idea of treat-
ment with placing an external substance between two surfac-
es in 1869 (Insall, 1984; Tooms, 1992). With Campbell and 
Boyd using the fi rst vitallium prosthesis Tooms, (1992) and 
Gunstone, (1971) using metal-plastic knee prosthesis since 
1969, TKA started to be an effective alternative in gonarthro-
sis treatment (Gunstone, 1971; Insall et al., 1986; Hungerford 

et al., 1989). Although Gunston’s polycentric prosthesis was 
the fi rst cement surface replacement prosthesis, (Gunstone, 
1971) the studies of Freeman and Swanson in 1973 estab-
lished the basic principles for both prosthesis design and the 
surgical technique to be applied (Insall, 1993). With the im-
provements in bio-mechanic technology in the last 30 years 
and the changes in implant design, surgical technique and 
instrumentation  the results of TKA have started to be more 
positive (Ritter et al., 1985). Due to the fact that this opera-
tion which improves life quality by providing obvious ben-
efi ts to the patient is widely used in our country in the last 15-
20 years, the need to assess the results and discuss them by 
comparing with other studies has arose. Hipokrat 2000 knee 
prostheses are semi constrained, posterior cruciate ligament 
retaining surface replacement prosthesis designs.
   In this study, midterm results of gonarthrosis cases where 
Hipokrat 2000 total knee arthroplasty is applied in our clinic 
are presented and discussed. 

The aim of this study is to assess the mid-term results of Hipokrat 2000 total knee arthro-
plasty applications in gonarthrosis cases.  Between February 2000 and January 2004 in 
Department of Orthopedics, Medical Faculty, Ondokuz Mayıs University, Hipokrat 2000 
total knee arthroplasty was applied to 68 knees (31 right, 37 left) of total 54 patients (49 
female, 5 male) with the diagnosis of gonarthrosis. The average age of the patients at the 
time of surgery was 63.5 (distribution 49-80). Etiological reason was determined to be 
primary osteoarthritis in 49 patients and rheumatoid arthritis in 5 patients. Patellar com-
ponent was used in 63 of the cases. The cases were assessed before and after the surgery 
in accordance with clinical and radiological evaluation and scoring system of the Knee 
Society. The average follow-up period was 52.6 months (distribution 28-76 months).  In 
accordance with clinical evaluation system of the Knee Society, in 61 of the 68 knees 
(89.7%) the result was good or excellent, in 5 patients (7.3%) the result was fair, in 2 pa-
tients (2.9%) the result was poor. An increase of average 56.7 degrees in knee scores and 
average 52.1 degrees in function scores was detected. Average 37.5 degrees of increase 
was detected in the range of movement in comparison to pre-operation. The average 
alignment angle in the knees was found to be 4.68 degrees valgus. As complications; in 
one patient patellar subluxation, in one patient superfi cial infection, in one patient deep 
infection and in one patient deep vein thrombosis were seen.  When studies carried out 
with other semi constrained, posterior cruciate ligament retaining surface replacement 
prosthesis brands in literature were reviewed; the fact that the clinical and radiological 
results of Hipokrat 2000 total knee arthroplasty are good shows that it is an appropriate 
prosthesis for advanced  gonarthrosis cases.
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2. Materials and methods 
In Ondokuz Mayıs University, Medical Faculty, Orthope-
dics and Traumatology Clinic, between February 2000 and 
January 2004, posterior cruciate ligament retaining, semi 
constrained cement Hipokrat 2000 TKA was applied to to-
tal 68 knees (17 right, 23 left, 14 bilateral) of 54 patients, 
49  (90.7%) of which were female, 5 (9.3%) of which were 
male, and the cases were assessed retrospectively. As primary 
pathology, it was detected that 49 (90.7%) of the patients had 
degenerative arthritis and 5 (9.3%) of them had rheumatoid 
arthritis. Average age of the patients was 63.5 (ages 49-80). 
 The decision of replacing the patella was given accord-
ing to the condition of the cartilage surface that was seen in 
the surgery, and it was replaced if the patella joint surface 
was advanced degenerative and the subchondral bone was 
fully exposed. For the patients who were not put a patellar 
component, the osteophytes on the patella were resected dur-
ing surgery, and denervation was carried out with peripatel-
lar cauterization. Pneumatic tourniquet was used during the 
surgery. For all of the operated knees, midline longitudinal 
incision through skin and subcutaneous and medial parapa-
tellar arthrotomy was made. In order to shorten the operation 
time for the cases where bilateral application is done in the 
same session, when one knee was being closed, surgical op-
eration started on the other one by wrapping a sterile Esmarch 
bandage around it and tightening the tourniquet. Eight hours 
and one hour before the surgery, intravenous cefazolin sodi-
um was given to the patients as a parenteral prophylactic and 
continued to be given in 8 hour intervals until the drain was 
pulled (infection prophylaxis was applied). For the prophy-
laxis of thromboembolic complications, the dose of low mo-
lecular weight heparin was calculated according to the body 
weight of the patient and was started and continued up to 10 
days after the surgery. 
 After the drains of the patients were pulled within 48 
hours, isometric   quadriceps stretching exercises and pas-
sive and active ROM exercises with CPM (Continue Passive 
Motion) machine were started. From the second day, first 
passive then active assisted flexion and extension exercises 
were carried out. After the surgery, usually starting from the 
third day, the patients stood up with the help of a walker. The 
patients continued their rehabilitation programs at home and 
were followed in the 1st, 2nd, 3rd, 6th and 12th months after 
the surgery and once a year, an average of 52.6 months (28-76 
months). The last controls were done in August 2006.   
 The patients were scored and assessed using the pre-oper-
ative and post-operative clinical and radiological Knee Soci-
ety Arthroplasty Evaluation Form (Ewald, 1989; Insall et al., 
1989; Tözün, 1990; Tözün et al., 1990). Clinical evaluation 
was carried out over 100 points in two separate categories as 
knee score and functional score. In the evaluation of the knee 
score, the pain of the patient, range of movement, stability of 
the knee, existence of flexion contracture, extension loss and 
tibiofemoral compatibility were considered. In the calcula-
tion of function score, walking distance, ability to climb stairs 
and the need to use a helping device was considered. Accord-
ing to this scoring system 85-100 points are considered to 
be excellent, 70-84 points are good, 60-69 points are fair, 59 
points and less are poor (failure).
 Radiological evaluation was carried out with the help of 
standard anterioposterior (AP) and lateral graphy, tangential 

graphy and orthoroentgenography that is used for mechanical 
and anatomical axle measurement. The radiolucent lines in 
the bone–cement interval were assessed in accordance with 
the zones defined by the Knee Society (Ewald, 1989). Ac-
cording to this evaluation radiolucent zones; 4 mm or less 
not significant, 5-9 mm should be followed for progressive 
loosening, 10 mm or greater signifies possible or impending 
failure regardless of symptoms.
 Patellar component was used for 63 of the patients who 
underwent TKA. After prosthesis implantation was done, for 
the patients who did not have patellofemoral compatibility, 
lateral retinaculer release was performed. While carrying out 
this procedure, it was cared not to disturb the blood circula-
tion in the patella. General anesthesia was applied on 9 of 
the patients, spinal anesthesia was applied on 32 and spinal-
epidural combined anesthesia was applied on 13. Average 
hospitalization period was 14 days.
 Statistically, before and after the surgery, knee and func-
tion scores and flexion degrees were compared as regards to 
the Wilcoxon Signed Ranks test.

3. Results
In accordance with the clinical evaluation system of the Knee 
Society, while in the pre-operative period 57 (83.8%) of the 
68 knees were poor, 11 (16.1%) were fair, in the post-oper-
ative period the results were as follows: 61 (89.7%) of 68 
knees were good or excellent, 5 (7.3%) were fair, 2 (2.9%) 
were poor. In our pre-operative knee score evaluation carried 
out in accordance with the Knee Society criteria, the average 
point was 32.2 (5-45),  whereas in our post-operative evalua-
tion the average point was 88.9 (77-100). 
 In the pre-operative period whereas flexion contracture 
did not exist in 38 (55.8%) knees, in 19 (27.9%) knees 5-10 
degrees, in 11 (16.1%) knees 10-20 degrees of flexion con-
tracture existed. In the post-operative period, while flexion 
contracture was not seen in 54 (79.4%) knees, in 12 (17.6%) 
knees 5-10 degrees, in 2 (2.9%) knees 10-20 degrees of flex-
ion contracture was seen. While in the pre-operative period 
medium and high level of pain was expressed for all knees, 
in the post-operative period no pain or slight or rare pain was 
expressed in 58 (85.2%) knees. For 6 (8.8%) knees only when 
climbing the stairs, for 1 (1.4%) knee walking and stair climb-
ing, for 2 (2.9%) knees medium level rare and for 1 (1.4%) 
knee medium level constant pain was expressed. Whereas 
the movement limit was average 68.3 degrees (40-90) in the 
pre-operative period, in the post-operative period it increased 
37.5 degrees and was found to be 105.8 (80-150) degrees. 
For all of the knees in the series an increase in flexion was 
seen in comparison to pre-operation period. When the func-
tion scores of the cases were assessed, it was seen in the 
post-operative last check that the function score, which was 
average 38.5 points (15-70 points) in pre-operative period, in-
creased 47.1 degrees and became average 85.6 points (50-100 
points). In accordance with the clinical evaluation system of 
the Knee Society, the results were as follows; 61 (89.7%) of 
68 knees were good or excellent, 5 (7.3%) were fair, 2 (2.9%) 
were poor. In the statistical analysis that was carried out using 
the Wilcoxon Signed Ranks test, a significant difference was 
detected in pre-operation and post-operation periods as re-
gards the Knee Society knee scores (p<0.05), function scores 
(p<0.05) and flexion degrees (p<0.05).
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 Whereas in pre-operative period in 57 (83.8%) knees av-
erage 6.76 degrees (2-16) varus, in 3 (4.4%) knees neutral 
angle and in 8 (11.7%) knees average 5.25 degrees (2-12) val-
gus was seen, in the post-operative period in 6 (8.8%) knees 
average 4 degrees (2-6) varus,  in 8 (11.7%) knees neutral 
angle, and in 54 (79.4%) knees average 6.34 degrees (1-9) 
valgus was seen. Pre-operative average alignment angle of 
4.97 varus was seen to be 4.68 valgus post-operative. 
 In the AP graphies average femoral flexion angle was 
detected to be (α) 96.2 degrees (90-102) and average tibial 
angle was detected to be (β) 89.9 degrees (82-90). In lateral 
graphies average femoral flexion angle is detected to be (γ) 
2.8 degrees (1-8), and average tibial angle was detected to be 
(δ) 88.1 degrees (78-90). 
 When radiolucent lines were examined as regards to pros-
thesis loosening, in 49 (90.1%) knees no radiolucent lines 
were seen. In 18 (26.4%) knees less than 4 mm, in 1 (1.8%) 
knee 5-9 mm of radiolucent line was seen. No changes were 
detected in the alignment or the position of the prostheses. In 
one patient superficial and in one patient deep infection was 
seen.
 Patellar prosthesis was not used in 5 of the 68 knees that 
underwent tangential graph. Patellar subluxation was seen in 
1 of the 63 knees where prosthesis was put. 

4. Discussion 
Total knee arthroplasty is a successful treatment method; 
when patients feel strong pain that wakes them from their 
sleep, in existence of deformity and movement constraint, in 
advanced gonarthrosis cases, where no other option is left, 
provided that the indications are met. The most important rea-
sons of deciding whether to operate on the patients who were 
included in the study are, aside from the radiological findings, 
the strong pain which happens during resting, wakes them up 
from their sleep and does not heal with drugs and physical 
therapy, and difficulty in stair climbing and movement con-
straint. Insisting on drug treatment and unreasonably delay-
ing the surgery may have a negative effect on the functional 
level of the patient after TKA. The clinical results of TKA 
that is performed when the functional capacity and muscle 
power of the patient is low are worse than the ones that are 
operated in an early stage. (Beksaç et al., 2006). A success-
ful TKA should remove the pain and provide sufficient joint 
movement angle. Moreover, it should fix deformities and pro-
vide necessary stability and function for daily activities.
 In literature, TKA is performed more frequently on pa-
tients over the age 50. There is no age limit for the patients 
with rheumatoid arthritis. The average age of the patients 
who underwent total knee arthroplasty in this study was 63.5 
and the youngest patient was the one with RA at the age of 
49. Just as in the other studies, the average age of the patients 
in our study group was over 50. In the assessments after the 
surgery when parameters such as age and etiology were re-
viewed, clinical evaluation score was found to be higher in 
patients with rheumatoid arthritis. Obvious differences in oc-
currence frequency were not detected in the two extremities.
   The main aim in performing TKA is to maintain a painless, 
stable and functional joint (Hungerford and Krackow, 1985; 
Tooms, 1992). In this study, in the last checks 58 (85.2%) 
knees were found to have no or slight or rare pain. 
 There is not a full consensus in the literature about replac-

ing the patellar surface as a routine. Whereas some writers 
argue that it should be replaced as a routine, another group 
suggests that patellar surface should be replaced as a routine 
only in rheumatoid arthritis since joint cartilage tissue is re-
sponsible for synovial reaction, and they argue that the situa-
tion is different in osteoarthrosis and in these cases the surface 
should be replaced if there is cartilage erosion and advanced 
deterioration on the joint surface. Moreover, there is higher 
complication risk related to patellar implantation (Soudry et 
al., 1986; Rand, 1994). Complication rate that is seen after 
the replacement of the patellar surface is between 1-30% 
and osteonecrosis, patellar fracture, malalignment, sublux-
ation, loosening, component insufficiency could be counted 
among them (Merkow et al., 1985; Kayler and Lyttle, 1988). 
In our series patellar prosthesis was applied on 63 (92.6%) 
patients. Patellar subluxation was seen in one patient. Patella 
fracture was not seen in any patients. In one patient deep ve-
nous thrombosis which recovered clinically in an early stage 
was detected. In our day, many successful implant designs 
retaining, cutting or substituting the posterior cruciate liga-
ment (PCL) are being used. Whether to retain the PCL or not 
is still being discussed. Whereas the ones who argue that PCL 
should be cut express that the surgical technique is easier and 
there is less polyethylene erosion due to more compatibility 
of joint surface, the ones who argue that PCL should be re-
tained express that the posterior cruciate ligament hinders 
anterior and posterior shear strength, causes weakening in 
bone-cement surface, and help femoral roll-back on the tibia 
(Mihalko and Krackow, 1999; Kadoya et al., 2001). Dorr et 
al. (1988) detected an increase of medial joint load and occur-
ring strengths in the knees where posterior cruciate ligament 
is not retained. Scott and Volatile, (1986) noted that function 
and resistance is higher in the knees where PCL is retained. 
It is expressed that the posterior cruciate ligament is impor-
tant for the proprioceptive sense and sacrificing it will cause 
loosening in the prosthesis due to increased varus, flexion and 
load moments (Dorr et al., 1988; Malkani et al., 1995). It is 
shown that in the case when the posterior cruciate ligament 
is retained, tibiofemoral contact point will be more behind 
and quadriceps strength will increase and stair climbing will 
be easier (Andriacchi and Galante, 1982). Insall, (1986) and 
Ranawat, (1988) argued that the posterior cruciate ligament 
can be cut in order to fix the deformities in the knees where 
there are advanced flexion and varus deformity. When knee ar-
throplasties where posterior cruciate ligament is retained and 
sacrificed are compared as regards to knee score, functional 
score, range of knee movement and radiological changes, no 
significant precedence is found (Insall et al., 1986; Dorr et al., 
1988).  Hipokrat 2000 brand knee prosthesis that was used 
in this study is semi constrained, posterior cruciate ligament 
retaining surface replacement prosthesis designs.  
 There are different opinions about cemented and non-ce-
mented applications (Gil and Mills, 1991; Scuderi and Insall, 
1992). In all of our cases fixation of the components were 
done with bone cement. The reason of this was that it allowed 
early rehabilitation of our patients.
 When we compare it with the literature, it is seen that 
average 88.9 points of post-operative knee score and 85.6 
points of function score comply with the literature (Stern et 
al., 1990; Turanlı et al., 1995; Baktır et al., 1997; Erdemli et 
al., 1997). While post-operative range of movement changes 
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between 95-110 degrees in different resources, the average 
value we acquired is 105.9 degrees. 4.97 degrees of average 
varus deformity in the pre-oporetive period reached an aver-
age of 4.68 degrees of valgus. It is observed that the high rate 
of varus deformity in the patients comply with the literature. 
Laskin and Rieger (1989) showed that the patients with no 
deformity had higher scores in the post-operative period and 
no complications were detected in the follow-ups.

 In the literature it is noted that the primary post-TKA in-
fection prevalence changes between 0.5-5% (Segawa et al., 
1999; Akgun et al., 2002). The fact that in our study the av-
erage infection rate was 2.9% with one patient (1.4%) hav-
ing superficial infection and one patient having (1.4%) deep 
infection is found to comply with the literature. A 2 stage 
revision arthroplasty was suggested to the patient with deep 
infection however the patient did not accept since he/she did 
not suffer highly clinically. Complication risk after total knee 
arthroplasty surgery is between 1-16% and the complication 
rate in our study is found to be 5.8% (Rand and Fitzgerald, 
1989). 
 There are many factors affecting the result of total knee 
arthroplasty. Appropriate indication, appropriate choice of 
patients, sufficient surgical technique, appropriate choice of 
prosthesis and post-operative rehabilitation play an important 
role in success (Akgun et al., 2002).
 When the results of our study is compared with the stud-
ies carried out with other semi constrained, posterior cruciate 
ligament retaining surface replacement prosthesis brands in 
literature it is found to be compliant. Easy application and 
good clinical and radiological results of Hipokrat 2000 TKA 
we have used show that it is a convenient prosthesis in ad-
vanced gonarthrosis cases where there is no other option of 
treatment.
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