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Introduction

Total Knee Arthroplasty (TKA) is one of the most success-
ful orthopedic procedures performed today for patients with 
pain due to a variety of conditions. The medial parapatellar 
approach gives excellent exposure to the knee joint. We con-
sider the medial parapatellar approach has been the standard 
approach for total knee arthroplasty. Despite von Langenbeck’s 
1878 description, there is still debate regarding the best surgi-

cal technique for TKA. Von Langenbeck described the approach 
followed the medial border of the quadriceps tendon and left a 
cuff of tissue on the patella on which to repair the medial joint 
capsule [1]. Criticism of this approach included disruption of the 
quadriceps mechanism at the junction of vastus medialis and 
the quadriceps tendon, later destabilizing the patella. In 1971, 
Insall described a variation of this method that involved cutting 
the quadriceps tendon at the point where the medial third and 
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lateral two-thirds meet [2]. However, the cut went along the 
patella’s medial border, obstructing the cuff that would be used 
for repair. However, the approach has been linked to reports 
of avascular necrosis-induced patella fragmentation, stress 
fractures, subluxation, and dislocation [3,4]. We modified this 
medial approach by making an incision at the internal border of 
the quadriceps tendon leaving 3-4 mm on internal side, peeling 
from patella almost half of fibrous - tendinous part and con-
tinue on the patella tendon leaving 3-4 mm on internal side. We 
repair the medial joint capsule and the continuity of the exten-
sor mechanism by two or three bone tunnels on the patella to 
reinsert the tendinous peeling from the patella, we name this 
- transtendinous approach of the extensor mechanism in TKA. 

Figure 1: Medial parapatellar arthrotomy (A) von Langebeck (B) 
Insall (C) modified.

In spite of minimally invasive approaches recently developed 
to reduce damage to soft tissues and allow a rapid recovery, this 
medial approach is reproducible in primary and revision arthro-
plasty and could be performed in early revisions also [5,6]. The 
biological processes that govern tendon injury and healing are 
proven by the differences between the site of the injury [7].

Objectives: To establish the rate of complications and differ-
ences between the classical medial approach and the modified 
transtendinous approach of the extensor mechanism in TKA.

Background

The increasing prevalence of diseases and problems associ-
ated with the knee is driving significant growth in total knee 
arthroplasty, both primary and revision. The global demand for 
knee replacement surgeries is increasing due to factors such 
as an ageing population, increased obesity, and an increase in 
road incidents. The number of primary knee arthroplasties per-
formed worldwide is increasing from year to year, and so are 
the complicated cases with severe deformity of varus-valgus 
(more than 15 degrees), osteoporotic bone structure, or large 
preexisting defect. High load forces applied to the tibial compo-
nent of a primary TKA may cause aseptic loosening and implant 
failure too soon. In these cases, a tibial stem added to the im-
plant can dissipate the implant-bone stress levels reducing the 
risk of failure.

The incidence of peri-prosthetic joint infection (PJI) is high, 
and there is an increase in revisions. We have tried to reduce 
complications in TKA in three directions. (1) Through the modi-
fied approach, the complications related to patelloplasty. (2) In 
cases of severe deformity, a tibial stem extension is added to 
distribute the forces and improve the stability of the implants. 
(3) To reduce the number of devastating septic failures.

Methods

1. We tried to diminish the complications related to 
patelloplasty through this modified approach

This study was carried out after 14 February 2017. After 
the approval from the hospital’s institutional review board and 
the Hospital’s Ethics Committee, the entire study begins. This 
study respects the principles set out in the Helsinki Declaration. 
Since 2017, we have made changes to the traditional medial 
approach – and we named this the transtendinous approach of 
the extensor mechanism in TKA. The incision begins at the in-
ternal border of the quadriceps tendon, leaving 3-4 mm on the 
inside. It then peels off nearly half of the fibrous and tendinous 
portion of the patella and continues the patella tendon, leaving 
3-4 mm on the inside. We repair the medial joint capsule and 
the continuity of the extensor mechanism by two or three bone 
tunnels on the patella to reinsert the tendinous peeling from 
the patella. 

Figure 2: 9 types of knee phenotypes based on HKA and JLOA Mac 
Dessi, Bellemans JBJS 2021.

We denervate the patella instead of resurfacing it. We also 
do osteophyte resection instead of patelloplasty. The func-
tional alignment was employed. We envisioned the modified 
approach strategy with the goal of lowering patellar problems. 
The intricacies pertaining to the patella are where the two sur-
gical approaches diverge most. For this reason, we contrasted 
our results using the modified approach with those of the other 
authors’ publications. The classification described by MacDessi 
et al. is well known regarding the constitutional knee pheno-
types using the Coronal Plane Alignment of the Knee (CPAK) 
(Figure 2) [8].

2. In cases of severe deformity, a tibial stem extension is 
added to distribute the forces and improve the stability of the 
implants.

Since 2017, we have used this modified method on 706 
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Figure 3: Functional alignment.

TKA patients, including 302 females and 281 males. Their ages 
ranged from 45 to 78. Eighty of those 706 TKA cases had se-
vere deformities, such as large preexisting defects, osteoporotic 
bone structure, or severe varus-valgus deviation. A tibial stem 
extension was added to the regular prosthesis to dissipate the 
stress levels, reducing the risk of failure in severe knee defor-
mity. Only 38 out of 80 tibial stem extensions in primary TKA, 
had varus deformity, more than 15°, 25 had valgus deformity, 
10 had severe osteoporosis, 4 rheumatoid arthritis with osteo-
porotic bone structure and 3 had previous proximal correction 
osteotomy or callus deformity. The same type of implants was 
used with or without tibial stem extension. Stem lengths varied 
from 80 mm to 140 mm. The participants were assessed via the 
Oxford Knee Score (OKS), Western Ontario and McMaster Uni-
versities Osteoarthritis Index (WOMAC) questionnaire, Visual 
Analogue Scale (VAS) and the Forgotten Joint Score (FJS) at their 
last follow-up visit, three years postoperatively.

3. To cut down on the frequency of catastrophic septic fail-
ures

We tried to reduce the septic complications in TKA. The 
septic failure is devastating. The incidence of peri-prosthetic 
joint infection (PJI) varies from 0.3% to 2,7% in primary knee 
replacements, and it can reach 10% in revision procedures. 
Both surgical and patient characteristics, including age, body 
mass index (BMI), co-morbidities, and lifestyle, are associated 
with the likelihood of surgical site infection (SSI) and pressure 
soreness (PJI). Pre-operative patient bacterial decolonization, 
screening and prevention of anemia, peri-operative patient 
warming, skin antisepsis, povidone-iodine wound lavage, and 
antibacterial coated sutures are all important components of a 
multifaceted strategy to lower the risk of SSI in primary hip and 
knee arthroplasty [15,16]. To reduce them, we adopt a protocol 
which includes the selection of patients, MSSA decolonization, 
laminar flow, dedicated OR rooms, blood management, the use 
of tranexamic acid locally and i.e., tourniquets, clean surgery, a 
well-trained surgeon team, local administration of 1 g of vanco-
mycin injected intraosseous, three-minute lavage with 3.5% po-
vidone-iodine of primary TKA wounds prior to closure, and the 
use of active drainage. Antibiotic prophylaxis: Cephalosporins, 
1st generation (Cefazolin), and  Vancomycin (for MRSA cases)-
only 24 hours; in allergic cases Clindamycin 600 mg / 8 hours + 
cipro 400mg / 12 hours.

Results

We compared the results with other studies regarding the 
patellar complications in total knee arthroplasty.

Commonly observed complications of the patellofemoral 
joint are crepitation, subluxation, excessive wear, loosening, 
and persistent patient discomfort. These complications have 
been attributed to inadequate prosthetic design, fixation tech-
niques, anatomic abnormalities, and surgical error [9-14]. We 
have operated on 706 TKAs on 583 patients, 302 females and 
281 males. Their ages ranged from 45 to 78. Eighty of those 
706 TKA cases had severe deformities, such as large preexist-
ing defects, osteoporotic bone structure, or severe varus-valgus 
deviation. The same type of implants was used with or with-
out tibial stem extension. Stem lengths varied from 80 mm to 
140 mm. Patients using the medial modified approach have not 
experienced any avascular necrosis, stress fractures, or patellar 
dislocation or subluxation. A radiographic evaluation revealed 
two cases of tibial implant loosening, in the lot with standard 
components. The average pain and function scores at the time 
of assessment were 85 and 83, respectively. On average, the 
range of motion was 110° at the last follow-up. Kaplan-Meier 
survivorship was 98.6% at 7 years. There were no significant dif-
ferences in VAS score, WOMAC, FJS or OKS. Other recent stud-
ies confirm the right choice of functional alignment. This study 
presents the biomechanical results of functional alignment (FA) 
in 29 cases, comparing with adjusted mechanical alignment 
(aMA) (n=31) of 60 consecutive patients randomized to a ro-
botically assisted TKA. Functional alignment (FA-TKA) produced 
a medial pivot in 58.6% of cases (17/29), symmetrical rollback 
in 37.9% (11/29), and a lateral pivot in 3.4% (1/29). In patients 
with an adjustment mechanical alignment (aMA-TKA), 19.4% 
(6/31) produced a medial pivot, 45.2% (14/31) had symmetrical 
rollback, and 35.5% (11/31) had a lateral pivot (p<0.001, chi-
squared test) [17] (Figure 4). 

Figure 4: Kinematic pattern by alignment group. aMA: Adjusted 
Mechanical Alignment; FA: Functional Alignment.

We illustrate here a primary case of TKA with valgus defor-
mity on right knee, varus deformity on left knee - who necessi-
tates the use of revision components with tibial stem extension 
with offset (Figure 5).

Another case with a 34° varum deformity that was treated by 
primary TKA with tibial stem extension is shown here. Intraop-
erative and postoperative X-rays are included (Figure 6).

There were nine cases of sepsis. Our septic incidence was 
1.27%, which was less than the 2.7% reported in other coun-
tries [15,16]. Five of these needed an early septic revision at 15 
– 24 days after surgery. Four cases necessitated two stages revi-
sions. The technique makes the surgery easier in those septic 
situations, using the same soft tissue approach. For the early re-
vision cases treated by retention of implants with polyethylene 
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Figure 5: Primary TKA with revision components tibial stem extension and offset, X-ray and 
clinical result.

Figure 5: X-rays taken during and after surgery show a significant deformity of 34° of varus that 
was corrected by a primary TKA with revision components.

insert change, antibiotic association was administered i.e. for 
2 weeks followed by 10 weeks of oral antibiotics with antibio-
film activity. The mobile part of implants was changed. The late 
cases’ revision necessitates a two-stage exchange, explanation 
debridement and a mobile spacer with antibiotics, followed by 
2 weeks of i.e. antibiotic association without antibiofilm activ-
ity, implantation of a revision implant, followed by 2 weeks of 
i.e. antibiotic association without antibiofilm activity and finally 
8 weeks of oral antibiotics with antibiofilm activity.

Discussions

We have tried to reduce complications in TKA in three direc-
tions. (1) The difficulties associated with patelloplasty with the 
modified method. (2) To disperse stresses and increase implant 
stability in situations of severe deformity, a tibial stem exten-
sion is inserted. (3) To lessen the frequency of catastrophic sep-
tic breakdowns. We tried to reduce the complications related to 
patellar prosthetics through this approach. The difference be-
tween the two surgical methods essentially concerns the patel-

lar complications in TKA. The two procedures differ in that the 
patellar tendinous-fibrous tissue is peeled and then reinserted 
through bone tunnels. This approach is entirely through the 
tendinous-fibrous tissue, and the healing of that tissue is im-
proved compared to the classical approach. A continuity of inci-
sion through the tendinous tissue of the quadriceps and patel-
lar tissue confers the repair of that. We repair the medial joint 
capsule and the continuity of the extensor mechanism by two 
or three bone tunnels on the patella to reinsert the tendinous 
peeling from the patella. That is why we focused on studies that 
follow the complications of patellar prosthesis. Patellofemoral 
joint problems include loosening, excessive wear, subluxation, 
crepitation, and ongoing patient discomfort. These issues have 
been linked to surgical mistakes, anatomic anomalies, poor 
fastening methods, and poor prosthetic design [9-13]. Obesity 
(body mass index >30 is associated with a 1.7-fold increase in 
fracture risk and a 6.3-fold increase in loosening risk), patel-
lar thickness <18 mm, patellar tilting or subluxation, and val-
gus greater than 10° are risk factors for patellar complications 
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[14]. The risk of complications may be associated with surgery; 
when resurfacing is done, a thin patella raises the risk of frac-
ture and osteonecrosis. Also, an asymmetric bone cut or lateral 
retinacular release could determine fracture, loosening, and 
pain. Femoral and/or tibial rotational malalignment increases 
the risk of patellar instability [14]. Decisions to perform revision 
surgery for patello-femoral complications must be convincingly 
documented, with identification of the cause of the complica-
tion. When no cause is identified, non-operative treatment is 
the best option, given the uncertain outcomes of the various 
available surgical procedures [10]. Additional research may be 
required in the future to compare the histological variations in 
healing between the two methods. Biomechanical variations 
were also discernible. The number of primary knee arthroplas-
ties performed worldwide is increasing from year to year, and so 
are the complicated cases with severe deformity of varus-valgus 
(more than 15 degrees), osteoporotic bone structure, or large 
preexisting defect. High load forces applied to the tibial compo-
nent of a primary TKA may cause aseptic loosening and implant 
failure too soon. In these cases, a tibial stem added to the im-
plant can dissipate the implant-bone stress levels, reducing the 
risk of failure. To lower the risk of failure in difficult cases with 
severe deformity, a tibial stem extension was added to the stan-
dard prosthesis to distribute the stress levels. The tibial stem 
extension increases the stability of the implants. Eighty of those 
706 TKA cases had severe deformities, such as large preexisting 
defects, osteoporotic bone structure, or severe varus-valgus de-
viation. This modified approach permits us to correct also these 
severe deformities. The same type of implants was used with 
or without tibial stem extension. Stem lengths varied from 80 
mm to 140 mm. Radiographic evaluation reported 2 cases of 
tibial implant loosening in the lot with standard components. 
The average pain and function scores at the time of assessment 
were 85 and 83. Average range of motion was 110° at the latest 
follow-up, respectively. Kaplan-Meier survivorship was 98.6% at 
7 years. No significant difference in VAS score, WOMAC, FJS, or 
OKS. Preoperative planning is mandatory, but the final decision 
will be intraoperatively whether to use tibial stem extension or 
not in total knee arthroplasties with severe deformity. Tibial 
stem extension must be used in osteoporotic or large preexist-
ing bone defects in severe varus-valgus deformities. The stem 
length and diameter must be precisely chosen carefully to di-
minish the failure rates. The clinical results support the use of 
stems in difficult primary total knee arthroplasties. To determine 
the diameter and length of the components’ extensions that 
are most suited for the patient, more research might be needed 
in the future. The septic failure are devastating. The incidence 
of peri-prosthetic joint infection (PJI) varies from 0.3% to 2,7% 
in primary knee replacements, and it can reach 10% in revision 
procedures. The risk of surgical site infection (SSI) and pressure 
soreness (PJI) is correlated with both surgery and patient vari-
ables, such as age, body mass index (BMI), co-morbidities, and 
lifestyle. A comprehensive approach to reducing the risk of sur-
gical site infections (SSI) in primary hip and knee replacements 
should include pre-operative patient bacterial decolonization, 
screening and prevention of anemia, peri-operative patient 
warming, skin antisepsis, povidone-iodine wound lavage, and 
antibacterial coated sutures [15,16]. To reduce them, we adopt 
a protocol which includes the selection of patients, MSSA de-
colonization, laminar flow, dedicated OR rooms, blood manage-
ment, the use of tranexamic acid locally and i.e., tourniquets, 
clean surgery, a well-trained surgeon team, local administra-
tion of 1 g of vancomycin injected intraosseous, three-minute 
lavage with 3.5% povidone-iodine of primary TKA wounds prior 

to closure, and the use of active drainage. Antibiotic prophylax-
is: Cephalosporins, 1st generation (Cefazolin), and Vancomycin 
(for MRSA cases) – only 24 hours; in allergic cases Clindamycin 
600 mg / 8 hours + cipro 400 mg / 12 hours.

Conclusions

This modified approach is reproducible, gives a large expo-
sure and allows even the revisions through the same approach. 
The recovery is good due to the tendinous healing. There were 
no differences between the modified and classical methods, 
but in our 706 TKA, there were no patellar complications. We 
have not experienced any avascular necrosis, stress fractures, 
or patellar dislocation or subluxation. Preoperative planning 
is mandatory, but the final decision will be intraoperative to 
use or not use tibial stem extension in total knee arthroplas-
ties with severe deformities. This modified approach is useful 
even in severe knee deformity allowing tibial stem extension. 
Tibial stem extension is recommended for severe deformities, 
osteoporotic conditions, and large pre-existing bone defects. 
The diameter and length of the stem must be selected to re-
duce the failure rate. The stem length and diameter must be 
precisely chosen carefully to diminish the failure rates. The clini-
cal findings lend credence to using stems in challenging primary 
total knee replacements. The clinical results support the use of 
stems in difficult primary total knee arthroplasties. To deter-
mine the diameter and length of the components’ extensions 
that are most suited for the patient, more research might be 
needed in the future. Our protocol includes patient selection, 
MSSA decolonization, laminar flow, dedicated operating rooms, 
blood management, administration of tranexamic acid locally 
and intravenously, tourniquets, clean surgery, a team of skilled 
surgeons, intraosseous injection of 1 g of vancomycin, lavage 
of primary TKA wounds with 3.5% povidone-iodine for 3 min-
utes before closure, and active drainage reduces septic failure 
in TKA. Our septic incidence was 1.27%, which was less than 
the 2.7% reported in other countries. Using the same soft tissue 
approach, the procedure facilitates the surgery in certain sepsis 
circumstances.

Future directions

Additional research may be required in the future to compare 
the histological variations in healing between the two methods. 
Biomechanical variations were also discernible. Future studies 
could be necessary to determine the diameter and length of 
the component extensions most suited for the patient. Careful 
planning and selection are required to ensure that the stem has 
the proper diameter and length. particular to the patient’s mal-
formation. Additional research may be required in the future to 
reduce the septic complications in TKA.
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