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SUMMARY 

We have reviewed 10 knees in 8 patients lifter total condylar posteriorly stabilised (Insa/1 Burstein) knee 
replacement with average follow-up of 18 months. Excellent or good results were oljtained in 80 percent with average 
maximum flexion of 95 degrees. Two fair results included one with mild s11blt'txatior{� the knee and other with lateral 
subluxation of patella. No knee showed signs of probable tibial loosening. The patellar impingement symptoms were 
present in one patient ( I 0% ). The virtue of prosthesis lies in its versati!i"ty for use in severely deformed joint. 

The modern era of total knee arthroplasty begaQ. 
with the Gunston report in 1971 of his experience with 
minimally constrained total knee arthroplasty and the 
reported results have improv�d consistently with 
time[l,2,3]. Early designs were associated with many 
problems, which frequently led to early failure(4,5]. In 
1974, the total condylar knee prosthesis was introduced 
and it is one of the first designs to be associated with 
good early results[ 6) and long t�rm result better than 
average total hip arthroplasty[7]. As described by lnsall 
et al[6], the basic surgical technique for inserting the 
prosthesis has always included excision of cruciate 
ligaments, balancing of collateral ligaments and creating 
equal space for flexion and extension. 

The posterior stabilised condylar knee is a 
development of the total condylar design by providing 
more active and concrete posterior cruciate 
substitution[8]. This function was assumed by a central 
spine in tibial component, which articulates against a 
transverse cam on the femoral component -thus 
increasing the range of movement and providing 
stability in flexed position. 

This study is a preliminary report of experience at 
Sheikh Zayed Hospital regarding the use of posteriorly 
stabilised total condylar. knee p�osthesis. Th� aim of this 
study includ� evaluating the r�sults of this prosthesis �n 
group of patients from out social, cultural and economtc 
setup and determining its limitations in our customs 
where the majority of population has to perform its 
social duties while sitting or squating on the floor. 

MATERIALS AND METHODS 

From September 1986 to August 1989, a total of 10 
knees in 8 patients were replaced at Department of 
Orthop�edics Sheikh Zayed Postgraduate Medical 
Institute Lahore. Tliere were 6 females (75%) and 2 
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males (25%). The average age was 54.1 years (range 45-
65). Out of eight, five patients had associated illness like 
diabetes, hypertension, and ischemic heart disease. Four 
were taking steroids for the last 3-9 years. The average 
.hospital stay was 16 days_. N,,, patient died during this 
period and all were regularly followed up. 
Table 1: Preoperative clinical and radiographic detail of 10 knee 

replacement in 8 patients. 

Diagnosis 
Osteoarthritis 
Rheum. arthritis 

Category 
Unilateral disease 
Bilateral disease 
Unilateral operation 
Bilateral operation 

Simultaneous Surgery 
Ipsilateral hip and 
knee replacement 

Previous surgery 
Tibial osteotomy 
Synovectomy 
Other 

Deformity (degrees) 
Varus 

mean 13 
range 5-20

Valgus 
mean 15 
range I 10-20

Flexion contracture 
mean 24 
rang� 5-40

No deformity 
Maximum flexion 

mean 65 

range 10-100

Stiff knee (ROM < 50 °) 
Ank)'losed Knee. 
ROM, range of movement 

Number Percent 

03 30 

07 70 

02 20 
08 80 
08 80 

02 20 

01 10 

00 00 
00 ()() 

00 ()() 

06 60 

03 30 

09 90 

01 10 

01 10 
()() 00 
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Technique of operation 

All patients were operated by single surgeon (GA 
Shah) in conventional operation theatre with ultra violet 
lamp facilities but no laminar flow system of 
sterilisation. The standard surgical technique was 
employed9. Anterior mid line incision was applied iri all 
patients. We used original instrumentation with tensor 
device and mechanism for securing bony fixation. We 
aimed at valgus alignment of 6-10 degrees. Metal 
backed tibial components were not used due to non
availability in this country. The routine ligament release 
was used to correct angulation. This facilitates the 
insertion of prosthesis without excessive bone resection. 
The minimal tibial resection at 90 degrees to the axis of 
the tibia is very important. We agree with DorrlO that 
in varus knee, not more than 5 mm of bone on the 
medial and 10 mm on the lateral side should be 
removed as to preserve the stonger subchondral bonel 1.

Flexion contractures of 20-25 degrees were 
automatically corrected by a slightly more generous 
distal femoral resection and more severe contracture 
required a posterior capsulotomy. In all patients patella 
was resurfaced. All patients received one gram of Inj. 
Kefzol/Velosef before application of pneumatic 
tourniquet while two ampules of Inj. Zinaccf 750 mg. 
were mixed in bone cement. 

Postoperative care 
Postoperatively, knee was placed in bulky soft 

dressing. Intravenous antibiotics were adminstered for 
48 hours and were stopped after remo\'al of suction 
drain. The bulky dressing was removed on third 
postoperative day and a less bulky dressing applied. The 
patients were then allowed to walk using crutches in 
department of physiotherapy and active flex.ion exercises 
were delayed for one to two week. Manipulation under 
anaesthesia was not performed in any patient. All 
patient were put on Tab. Disprin 300 mg once a day to 
give prophylaxis against deep venous thrombosis. 
Continuous passive motion exercises (CMP) were not 
used in any patient. 

Clinical evaluation 

Preoperatively and postoperatively, all patients 
were evaluated. using the rating scale of Hospital for 
Special Surgeryl2. Of the 100 points for a normal knee, 
30 points are for lack of pain,, 22 for function, 18 for 
range of movements and 10 each are for muscle 
strength, absence of flexion deformity and stability. 

Radiological evaluation 

Standard anteroposterior radiographs taken on a 
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30 cm by 40 cm x-ray film were obtained. With a 
standard lateral view and a sky-line view at 45 
degrees13. The x-ray beam was aligned parallel to the 
prosthesis-bone interfaces by the use of an image 
intensifier and these interfaces at all three components 
were studied by a zone'method8. The ideal position for 
the tibial component was considered to be at 90 degrees 
plus minus 2 degrees to the long axis of tibia in frontal 
plane. In sagittal plane, we accepted up to 5 degrees of 
posterior tilt "but no· anterior tilt. The ideal position for 
the femoral component was considered to be 6-10 
degrees of valgus, with anterior flange of the femoral 
component flush with the anterior cortex. 

RESULTS 

(Table 2 to 6). The mean follow-up was 18 months 
(range 2 to 36 months). The aYerage knee score 
increased from 45 to 85. Four knees had excellent result 
,,-bile four knees had good result. Of the two fair results, 
one had subluxation of the knee one month after 
surgery and second had multiple joint inrnh·ement due 
to rheumatoid arthritis. 

The walking distance was over 500 meter in both 
patients with osteoarthritis and two patients with 
rheumatoid arthritis. Five patients could ascend stairs 
with or without use of a hand rail. 

Table-2: Comparali\'e results of posteriorly stabilised total 
condylar knee 1·eplacement gi\'en as numbers and 
percentages. 

Knees Knees % 0.A. Follow-up 

replaced evaluated years 

Insall ct al. 19828 133 118 92 2-4 

Scott and Robinstein 62 56 86 3-6 

198619 

Aglictti and I3uzzi 1988
14 95 85 72 3-8

Shah and Iqbal 1989 10 10 20 2/12-3 

The maximum postoperative flexion was 125 
degrees while four knees had more than 100 degrees. A 
residual flexion contracture of 10 degrees was found in 
two knees. The symptoms of patellar impingment were 
found in one patient. 
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Tai:lle--3: Comparative results of posteriorly stabilised total 
rondylar knee replacement gh·en as numbers and 
percentages. 

Score Execellent Good 

Pre/post op. results results 

Insall et al. 19828 50/90 88 9 
Scott and Robinstein 198619 47/90 87 7 
Aglietti and Duzzi 198814 40/80 38 50 
Shah and Iqbal 1989 45/85 40 40 

Table-4: Comparatin resulls of posteriorly stabilised total 
condylar knee replacement gh·en as numhers and 
percentages. 

Insall et al. 19828 

Scott and Robinstein 198619 

Aglictti and Duzzi 198814• 

Shah and Iqbal 1989 

Max. Flex. Unlimited Stairs 

pre/postop. walkin!! normally 

95 ° /115 ° 76% 76% 
88

° 

90 ° /98 ° 12% 17% 
90 ° /125 ° 20'.i<· 30'7r 

Table-5: Comparative results of posteriorly stahili�ed total 
condylar knee replacement gh·en as numbers and 
percentages. 

Impinb'llient Patellar 

symptoms stre!ts Fx. 

Insall et al. 19828 2.5% 11 '7'· 

Scott and Robinstein 198619 5% 
Aglietti and Buzzi 198814 20% 0 
Shah and Iqbal 1989 10% 0 

Radiographic results 
The. ideal position for the tibial component was 

obtained in 9 knees. There was no correlation between 
tilt from 2 degrees anteriorly to 8 degrees posteriorly 
and any subsequent radioh,1cency. 

The ideal position for the femoral component with 
6-10 degrees of valgus was achieved in 7 knees (70%). 
�....ere \vas 0-5 degrees of valgus in 2 knees (20%) and 
1:.-15degrees in one knee (10%). The anterior flange of 
feoora! component was not flush with the distal 
femoral 0011.ex in one knee (10% ); the femoral 
component had been cemented in slightly flexed 
postion. 
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Table VI: Comparative results of posteriorly stabilised total 
condylar knee replacement given as nun1bers and 
percentages. 

Insignificant Probable Reoperation 

tibial lucent loosening 

lines 

. Jnsall et al. 19828 31% 0 1% 
Scott and Robinstein 198619 41% 9% 0 
Aglietti and Buzzi 198814 55% 5% 2% 
Shah and Iqbal 1989 20% 0 0 

There were insignificant radiolucent lines (less 
than two mm and non progressive) in two patients 
(20%) but there was no loosening. 

Complications 
One patient presented with mild subluxation of the 

knee, one month after surgery. It was. managed by 
plaster cylinder in extension for 3 weeks. The recovery 
was smooth and uneventful later on. 

The wound healing was delayed in two patients. 
Both had rheumatoid arthritis and were taking steroid 
for the last 3-9 years. Active flexion was delayed for 3 
weeks but weight bearing was allowed. Wounds healed 
without subsequent problems. 

One patient had difficulty in mobilisation because 
of surgery of right wrist along with left total knee 
replacement. She was patient of rheumatoid arthritis 
with multiple joint involvement. Her right knee had 
already been replaced. She was depressed and had less 
than desired motivation to get up from bed. However, 
with intensive efforts of department of physiotherapy, 
she was able to walk with help of a walker 25 days after 
surgery. 

One patient presented with mild lateral 
subluxation of patella 6 weeks after surgery. The most 
likely cause was inadequate lateral release at time of 
surgery. 

DISCUSSION 

Although no controlled study has been performed, 
but most of senior orthopaedic surgeons of the country 
agree that osteoarthritis of the knee is more common as 
compared to osteoarthritis of the hip, and it presents at 
an early age group, in this part of the world. This is 
most likely due to our sitting, praying, eating and 
working habits, which need squating. The use of indian 
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outdoor toilets also put excessive stress and strain on 
knees due to extreme flexion. Primary osteoarthritis 
cripples a significant segment of our productive 
population in their ealy fifties. This assumption is 
supported by our clinical experience and this study in 
which the average age of patients at the time of 
orthroplasty was 54.1 years, about a decade less than 
average age in western studies(2,7,14]. 

The knee is frequently involved in patients with 
long standing rheumatoid arthritis. Although involved at 
the onset of disease in only 8 percent of paticnts[15] 
early in course of disease process, one or both knees 
will be involved in nearly 90 percent of patients. 
Involvement is unilateral in 30-35 percent. By 
comparison, the hip is involved early in the course of the 
disease in fewer than 10 percent,, and fewer than 40 
percent of pateints with long-standing RA have hip 
involvement[16]. Frequent involvement of both upper 
extremities make the mobilisation both difficult and 
painful. For this reason, it is highly desirable to achieve 
at least 105 degrees of ncxion in patients undergoing 
knee arthroplasty for rheumatoid arthritis[17]. Skeletal 
immaturity may not be a contraindication to surgical 
treatment if the patient is bedridden with progressive 
deformity[18]. 

In our series, 7 knees (70%) had rheumatoid 
arthritis while 3 knees (30%) had osteoarthritis. The 
percentage of osteoarthritis in total knees replaced 
varies from 72-92 in various studies[8,14,19]. It is the 
most important factor in lower postoperative average 
knee score in our patients. 

Posterior subluxation of tibia occured in one of our 
patients postoperatively because tighL fit in ncxion was 
not achieved at operation. She was obese lady with 
Oexion contracture of 40 degrees at right knee which 
needed extensive soft tissue release. Although rctcnsion 
of posterior cruciate ligament can prevent posterior 
subluxation, but presence of this ligament makes 
collateral ligament balance more difficult. Preservation 
of posterior cruciate ligament in scverly defomed knees 
is rarely practicable [2]. 

It is a small series and follow up is very short. We 
cannot compare our results with that reported by the 
designer of the proslhesis[8]. But we supporL his 
contention that replacement of function of posterior 
cruciate ligament does not adversely affecL the results at 
eight years. The prosthesis can be used for wide range 
of deformities, while cruciatc sparing prosthesis are 
more diflicult to insert. 

The posterior stability mechanism had been said to 
increase tangential shear stresses on the tibial 
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component[20] and it has been suggested th.a:. i 
better to preserve the posterior cruciate ligamenL v. 
will transfer stress directly to bone[17]. Although · -
ligament is present in most joints for replacement a=
can be preserved in the less deformed ones, it is difficc.:i 
to achieve the correct tension. Technical difficulties are 
compounded by the consequent need to maintain the 
joint line al its original lcvel[21] and to advance the 
collateral ligament on the convex side in cases of severe 
deformity. 

Patellofcmo:-al problems provide the most 
frequent complication; incidence as high as 20 percent 
has been reported[14]. In our series it was 10 percent. 
The impingement symptoms are due to the patella and 
the proximal soft tissue rubbing against the anterior 
edge of the femoral component. Impingement has 
decreased in frequency and in severity after the 
introduction of a modified femoral component; it was 
more common when the patella was lower than usual. 
The patella is low because the tibial component is 
thicker than the amount of bone resected[22]. We 
should not try to lower the patella more than 10 mm, 
but consider patella "baja" a small price to pay for stable 
knee with good tibial fixation. The imposed posterior 
roll-back donot cause patellar problems; this actually 
improves the moment armf23]. 

Ninty degrees of Oexion has been generally 
considered as Lhe minimum amount nessary for the 
daily life in western societies. In our society patient 
demand greater nexion postopatively due to cultural 
needs. Shoji, Yoshing and Komagamine[24] have 
reported Y /S total knee arthroplasty system with 
improved range of motion. In their series 39 out of fifty 
patients were able to squat fully with a minimum follow
up period of 1.5 years. Because the contact area of the 
joint shifts far posteriorly in deep Oexion, the articular 
surface of the tibial component was flattened to the 
posterior end lo allow a sliding and rolling motion of 
the femoral condylc to the posterior region. While the 
articular surface was elevated anteriorly to provide an 
intrinsic stabilty within the prosthesis for extension and 
less Oexion range, together with intercondylar eminence 
of Lhe tibial component, the posterior edge of the center 
was cut out to so that it could be used to retain the 
posterior cruciate ligament. We think this prosthesis will 
suit best to social requirements of our country. We hope 
to start using this prosthesis in the near future. 

One of our patients had rheumatoid arthritis 
involving both hips and knees. He was on steriods for 
the last 5 years. His left hip and knee were replaced in 
the same operation 15 months after his right knee 
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arthroplasty. The main indication for multiple joint 
replacement in this patient was severe restriction of 
activity due to pain and deformity resulting from joint 
destruction. The patient had smooth postoperative 
course and follow-up after one year revealed excellent 
result of both knees and left hip. 

lpsilateral and bilateral hip and knee replacement 
have been reported in litrature. Johnson[25] reported 11 
patients who had bilateral hip and knee arthroplasties 
and suggested that hips should be replaced before the 
knees. This advice has been well supported by other 
workers[26,27]. The replacement of two joints under 
single anaesthesia has advantages such as reducing the 
hospital stay and therefore cost to the patient. We agree 
with Head and Paradies[28] that shorter rehabilitation is 
of signiGcant value in increasing the motivation of the 
patient towards good function. However, we keep in 
mind the increased incidence of pulmonary 
ernbolisrn[29], wound problcms[30],and ectopic bone 
formation[31] associated with double replacement. 

Total condylar knee arthroplasty is a safe, durable 
and predictable procedure an'd has a longer survivorship 
than hip arthroplasty. With proper surgical technique, it 
is possible to restore the mechanical axis of the knee 
with stability and 90 degree or more painfree range of 
motion. The arthroplasty fails at times due to early or 
late infection, mechanical loosening, instability, and 
fractured patella. 
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