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ORIGINAL STUDY

Is presence of patella baja a cause for pain and functional problems after
total knee replacement ? A 10 year follow-up study

Brinda Somanchi, Edward BAYLEY, Simon PICKERING

From the Department of Orthopedics, Royal Derby Hospital, UK

Evidence in the literature reports that Patella baja
is linked to pain and low function after Total Knee
Replacement (TKR).

This study evaluates the significance of post-
operative Patella baja on patient reported outcome
and function after a minimum follow up of 10 years
following TKR.

125 total knee replacements (in 125 patients) operated
in our unit were identified retrospectively from the
theatre database and were reviewed clinically and
radiologically after 10 years. The Caton — Deschamps
(CD) Index was used to radiological categorisation
of patellar height. Pain and functional scores were
recorded using Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC), Knee
Society Score (KSS) and Oxford Knee Scoring (OKS)
systems.

Of the 125 patients reviewed, 39 (31.2%) patients
had radiological evidence of Patella baja and the
remaining 86 (68.8 %) patients had normal patellar
height. There was no significant difference in the pain
and functional scores (using WOMAC, KSS and OKS
scores) between the two patient groups.

We conclude that Patella baja had no long term
significance with regards to patient reported pain
and functional outcomes in our study. This study
provides substantial opposition to the current
opinion that Patella baja is commonly responsible
for pain following TKR. The clinical assessment for
identifying the cause of persistent knee pain and
functional disability should be focused elsewhere.
Patellar height abnormality should not determine
the need for increasing the long term post-operative
follow-up after total knee replacement.
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INTRODUCTION

Total knee Replacement (TKR) is a commonly
performed operative procedure with a successful
outcome in more than 80 % patients. However
some patients do not get a satisfactory outcome
with persistent symptoms of pain and poor function
(7,22). Various intra and extra articular factors have
been implicated as a cause for this, with a particular
focus on the patellofemoral joint (28).

After TKR, various patellar complications such
as maltracking, instability, clunk syndrome, frac-
tures, wear of polyethylene insert, and patella
baja have been described (79). With regards to the
latter, it has been suggested that patella baja alters
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the biomechanics of the normal knee joint causing
decrease in the range of motion, anterior knee pain,
and increase the wear of the tibial and patellar
polyethylene secondary to impingement (4). The
literature has shown conflicting evidence relating
to the role of Patella Baja on pain, function and
range of motion after TKR, however most of the
studies had implicated Patella baja to be the cause
of concern (8,9,14,15,17,29) but some studies have not
shown such association (6,18).

The aim of this study is to identify whether
presence of Patella baja can adversely affect the
outcome in a cohort of patients who underwent
Total Knee Replacement (TKR) performed in one
center with an average follow up of 10 years.

MATERIALS AND METHODS

We retrospectively reviewed 125 patients (125
knees) who underwent Total Knee Replacements
consecutively using Scorpio NRG fixed bearing
prosthesis (Stryker Corporation, Kalamazoo, MI)
performed by senior surgeons (between January
2000 and December 2003) in our hospital. In our
hospital, all patients undergoing knee arthroplasty are
routinely followed up for 10 years postoperatively.
Because this study involved collecting information
from patients who were routinely followed by our
department, local ethical committee approval was
not needed. But the study was logged into local audit
department, which was the standard and accepted
procedure within our department.

At the time of their 10 year follow up, all patients
were assessed clinically focusing on pain, range
of motion and function in the operated knee. This
was undertaken under the supervision of the senior
author (SAWP). Oxford Knee Score (OKS), Knee
Society Score (KSS) and Western Ontario and
McMaster Universities Arthritis Index (WOMAC)
in relation to the operated knee were completed by
the patients.

Radiological assessment consisted of undertaking
weight bearing anteroposterior, 30 degree lateral
flexion and skyline views of operated knee joints.
The radiographs were analyzed by one of the
authors (BVS) who was blinded from the results of
pain and functional scores. Out of the three common
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Figure 1. — The common methods used to measure patellar
height.

Figures 2. — Radiograph illustrating patella baja
(CDI = 0.52) using CD method.

Figure 3. — Radiograph illustrating normal patellar height
(CDI = 1.1) using CD method.

methods of measuring the patellar height (Figure 1),
two methods i.e, Insall- Salvati (IS) ratio as well as
Caton Deschamps (CD) Index were measured to
identify the presence of patella alta, true patella baja
and patella norma.
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Figure 4. — Radiograph illustrating the patellar height
measurement using Insall-Salvati ratio method.

The Caton-Deschamps (CD) Index was derived
by measuring the distance between the distal point of
the patellar articular surface and the anterosuperior
border of the tibial polyethylene insert (y) divided
by the length of the articular surface of the patella
(x) as shown in figures 2 and 3. A value of more than
1.2 is patella alta, 0.6 to 1.2 is normal patellar height
and less than 0.6 is patella baja (3).

IS ratio was derived from the patella tendon
length (y) divided by the length of the patella (x) as
shown in figure 4. An IS ratio of more than 1.2 was
considered as patella alta, less than 0.8 as baja and
0.8 to 1.2 is considered as normal patellar height
(11).

The primary outcome was the relationship
between patellar height and knee scores. The data

was analyzed using SPSS software. Normality
assumptions were held for the data and the student
t-test (for comparing two groups) and ANOVA test
(for comparing three groups) was carried out to
compare the quantitative values of clinical scores
against the patella alta, norma and baja groups. P
value of 0.05 was considered as significant for all
quantitative measurements. The quantitative data
were presented as mean and standard deviation.
Quality check was performed by the senior author
(SAWP) mainly in relation to the radiological
assessment with random sampling. The power of
the study was calculated and found to be adequate.

RESULTS

The demographics and clinical characteristics of
all the 125 patients (125 knees) are detailed in Table
L

The radiographic analysis of 125 knees revealed
that there were 39 (31.2%) cases of patella baja and
86 (68.8%) cases of normal patellar height using
the Caton-Deschamps index. Whereas, there were
34 (27%) cases of patella alta, 12 (10%) cases of
baja and 79 (63%) cases of normal patellar height
were noted using the Insall-Savati ratio. The rela-

Table I. — Demographics of the study population

Demographic criteria Value

Male: Female ratio 52:73

Mean age at operation (Range) 68 yrs (29 yrs to 92 yrs)
Mean years follow up since surgery 10.5 yrs

Table II. — The relation between patellar height (measured using Caton-Deschamps Index) and knee scores

Results with CD Index Patella baja group Patella norma group p value
using t-test

No of patients (percent) 39 (31.2%) 86 (68.8%)

WOMAC score - mean (SD) 75.8 (20.4) 75.1(21.1) 0.86

OKS score - mean (SD) 26.8 (11.5) 28.4 (10.6) 0.47

KSS score - mean (SD) 74.7 (15.4) 73.2 (16.1) 0.64

Table III. — The relation between patellar height (measured using Insall-Salvati ratio) and knee scores

Results with IS Ratio Patella alta group Patella baja group Patella norma group | P value using ANOVA test
No of patients (percent) 34 (27%) 12 (10%) 79 (63%)

WOMAC score - mean (SD) 73.8 (21.7) 71.2 (22.8) 76.6 (20.3) 0.63

OKS score - mean (SD) 29.4 (10.4) 26.3 (12.1) 27.5 (10.9) 0.61

KSS score - mean (SD) 73.4 (16.1) 67.5 (14.7) 75.3 (15.5) 0.27
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tion between patellar height and knee scores is
demonstrated in table II and III.

The statistical analysis demonstrates that there
was no significant difference (p>0.05) in the
outcome scores (WOMAC, OKS and KSS) between
the patella baja, norma and alta groups as depicted
in table 2 and 3.

We also performed statistical analysis for inter
and intraobserver variability with regards to the
radiographic interpretation of patellar height using
kappa coefficient. We noted that the coefficient
was found to be 0.85 and 0.94 (i.e. almost perfect
agreement) for inter and intraobserver variability
respectively.

DISCUSSION

There were several studies in the literature
to find the incidence and cause for patella baja
after primary Total Knee Replacement (TKR).
Our study showed an incidence of patella baja of
31.2% using Caton-Deschamps (CD) index. The
incidence reported in various studies varied from
10 — 40 % after primary TKR (6,9,12,15,19). Some
studies showed variation in the incidence depending
on the time since the procedure was performed
(6,15), on the type of radiological method used for
measuring the patellar height (1,12,18) as well on
the type of knee replacement i.e. medial and lateral
Unicompartmental, primary and revision Total knee
replacements (26,29).

Various causative factors for development of
postoperative patella baja were studied in the
literature. Infrapatellar fat pad excision has shown
mixed results. Chougule et al in their retrospective
review of 133 patients noted that the patella infera
(baja) developed in 18% patients who had total
infrapatellar fat pad excision at one year follow
up (5). In comparison, Pinsornsak et al, through
randomization of 90 patients to have either fat
pad excision or no excision, have identified that
the patellar tendon length has not changed but
concluded that Infrapatellar fat pad excision in TKR
resulted in an increased percentage of patients with
anterior knee pain after surgery (2/). Lemon et al
followed 73 patients and noted that the group of
patients who had total fat pad excision demonstrated
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statistically significant patellar tendon shortening at
3 year radiographic follow up (76). All the patients
in our study underwent partial excision of fat pad
sufficient enough for adequate visualization of
lateral articular surface of tibia.

Lateral retinacular release and patellar eversion
were also studied by many investigators in the
context of patella baja. Weale et al randomized
patients to receive UKR or TKR and found that
patella infera, defined as shortening of the patellar
tendon of 10% or more, developed in most patients
undergoing TKR with lateral release, and in about
25% of patients having this procedure without
lateral release. They also noted that patella infera
(baja) rarely occurred in the UKR group (5%) (29).
Floren et al noted that incidence of patella baja was
significantly high (37%) in patients who underwent
TKR with standard medial parapatellar capsular
approach with patella eversion, in comparison to the
patients who underwent TKR with mini midvastus
approach (12%) (9). But some randomised con-
trolled studies (73,23) did not find any difference
in either incidence of patella baja or functional
outcomes after patellar eversion in comparison to
lateral retraction of patella in TKR. In our study,
all patients had medial parapatellar approach with
eversion of patella and lateral release was not
performed on any patients. We do not support either
lateral retraction or minimally invasive approach.
There are studies in the literature which support our
observations (27).

As far as radiological measurement of patella
baja is concerned, the terms true patella baja (PB)
and pseudo patella baja (PPB) were described in
the literature (10,14), the former is due to a shorter
patellar tendon and the latter is due to a raised joint
line. Theoretically, true Patella baja can be detected
by Insall-Savati and modified Insall-Salvati ratios,
whereas pseudo patella baja can detected by Caton-
Deschamps and Blackburn-Peel indices (20) which
use prosthetic joint line. There has been a debate in
the literature with regards to the best radiological
method for patellar height after TKR that is not only
reliable but also has a least interobserver variability.

Among the various studies that compared the
patellar height measurement indices (2,20,24,25)
in the context of TKR, the study by Rogers et al
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illustrated a pragmatic approach. It was noted in
their study that the inter observer variation was
greater when using either the Insall-Salvati or
modified Insall-Salvati ratios than when using the
Caton-Deschamps or Blackburne-Peel methods
both preoperatively as well as postoperatively. This
was because of difficulty in identifying the insertion
of the patellar tendon consistently in the former
methods in comparison to the latter which rely on
the prosthetic joint line, which is a consistently
reproducible radiological landmark. They conclude
that, although the former two measurements
identify true patella baja, the variability outweighs
the theoretical benefit. In our study, we identified
a similar problem as far as IS ratio is concerned in
contrast to CD index (24).

Most importantly, with regards to the primary
outcome of our study, i.e. impact of patella baja on
the outcome of TKR, the literature contained mixed
reports. Davies et al studied patellar tendon length
in the subset of UKR and TKR patients and noted
that, although the TKR group showed increased
incidence of Patella baja, change in patella tendon
length within individual groups did not correlate with
Oxford Knee Score (OKS) at 5 years (6). Seon et al
found no correlation between the joint line position
and patellar height to the knee function after revision
TKR cases (26). On the other hand, there are studies
which showed that there was a decrease in stair
climbing and functional score although the range
of movement (ROM), Knee Society Score (KSS)
and pain scores were not affected. These findings
were noted in studies involving TKR patients (17)
as well as in the UKR patients (78). There are other
studies which implicated patella baja as the cause of
concern, especially with regards to the development
of decreased range of motion (ROM), a decreased
lever arm, extensor lag, impingement of the patella
against the tibial polyethylene, anterior knee pain,
increased energy expenditure, and rupture of the
patellar or quadriceps tendons following TKR
(4,8,9,29).

In contrast, the results in our study clearly
demonstrated that there was no significant difference
(p>0.1) in the outcome scores (WOMAC, OKS
and KSS) between the patella baja, norma and alta
groups. Because these scores incorporate pain, range

of motion as well as function, it can be concluded
that there was no detrimental effect on theses
parameters by the altered patellar height. We used
Caton-Deschamps index as well as Insall-Salvati
ratio to study the patellar height, so as to identify
whether there is any difference in the outcomes
between the patient groups with the pseudo and true
patella baja respectively. We did not identify any
difference in the outcomes between the groups with
either of these radiological methods.

We acknowledge that there are strengths and
limitations to our study. It is a well conducted
retrospective study of a large group of patients with
a long follow up period of at least 10 years after
TKR using a single prosthesis operated in one center.
Systematic clinical and radiological evaluations
were undertaken. The radiological analysis was
performed independently with blinding of other
clinical measurements and outcome scores. High
inter and intraobserver correlation of radiological
parameters also strengthens this study. However,
the limitations of this study are that it is not a
randomized study and it is a retrospective review
of cases. We also acknowledge the fact that the
study does not compare the patient characteristics
as well as preoperative functional scores and
radiographs to those undertaken at the 10 years
follow up. However, we would like to emphasize
that the chosen methodology is aimed at comparing
the patellar height in relation to the current level of
function and pain in each patient following total
knee replacement.

CONCLUSION

Our study provides substantial opposition to
the current opinion that patella baja is commonly
responsible for pain and functional limitation
following knee replacements. It provides a com-
pelling argument that revision surgery of painful
knee replacement in these cases should therefore
be reconsidered. Clinical assessment of this cohort
of patients should therefore be focused elsewhere.
Patella height abnormality should not determine the
need for increased long term post-operative follow-

up.
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