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ABSTRACT
Background: Total knee arthroplasty (TKA) being the definite procedure in degenerative arthritis of the knee is
associated with a high cost that includes the cost of implants and in-hospital length of stay (LOS). Incurring such high
costs will put a burden on the patients economically, so the goal being the reduction of hospital stay yet improving the
functional outcome with better patient satisfaction.
Methods: The study design is a retrospective analysis of 1022 patients of primary elective TKA, performed in our
institution. The targeted indicators were sex, body mass index (BMI), pre-operative knee range of movements
(ROM), knee deformity and duration of symptoms were analyzed.
Results: Analyzing these patients, we found the average LOS is 6.4 days, and obesity, pre-op ROM and deformity all
play a role to delay the discharge readiness in the patients. Our study showed that LOS after TKA is multifactorial.
Conclusions: In acute setting for readiness of discharge the preoperative knee movements, deformity and patients’
functional abilities can be used to segregate patients who may require close monitoring or intensive physiotherapy.
Keywords: LOS, BMI, Pre-operative ROM, TKA, Rehabilitation
INTRODUCTION
Osteoarthritis and rheumatoid arthritis are the important
reasons for TKA done and is considered a safe and costeffective procedure that will improve patient’s outcomes,
quality of life and shrink the pain.1 The burden of
osteoarthritis has continued to inflate in the society and
health care system and this is due to increasing
prevalence of degenerative diseases.2,3 In countries like
India, the developing countries there is always a fear for
surgeries and patients worry about the outcome of such
replacements and present late to the surgeons.4 As the
duration of symptoms keep rising, the deformity incurred
will be a nightmare for the orthopedic surgeons to
provide a favorable outcome for such patients following
TKA. The LOS for such patients takes a rise before they

have the desired ROM and quadriceps strength.2 There is
also an increased demand on hospital resources in
developing countries to provide adequate care to all
patients in terms of beds, and treatment protocols and
other professional unit needs that puts a overload on the
hospital. Sometimes the patients have to wait for
protracted days without getting operated on due to limited
resources available.5
An increased LOS and undesired outcomes fall to be a
burden physically and mentally for such patients, and so
they should be previously educated on the expected
outcomes. Nonetheless, the importance of these factors
on the decision to perform knee arthroplasty is debatable
among surgeons.
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The course of action is to dwindle the LOS but still
improve the functional outcome with better patient
satisfaction. The motive of this study is to identify
obesity, the preoperative knee ROM and the duration of
symptoms that will amend discharge readiness, by
quantifying them, efforts can be done to manage those
risks providing better satisfaction to patients, yet lower
hospital stays among patients undergoing TKA in a single
tertiary care center in India. We hypothesize that several
variables will be related to an increase in hospital stay
following knee replacement.
METHODS
A retrospective study was done among patients
undergoing unilateral primary total knee replacement at
our institute Sri Ramachandra institute of higher
education and research from 2012 to 2019 were taken
into this study. The inclusion criteria for the selection are
all the patients who undergo primary total knee
replacement in our institute. The exclusion criteria for
this study included patients undergoing revision or multistaged TKA and those with data being unavailable in the
institutional electronic database. The focus was on the
potential factors consisting of BMI, Duration of the
symptoms for which the replacement was done and the
pre-operative ROM which will reflect on the postoperative rehabilitation outcomes and all these variables
were equated to their length of hospital stay. Institutional
ethics committee approval was obtained and sample size
was calculated with the help of the statistician with all the
data that is available in the medical records department
from 2012.

hospital from the day of admission to the day of
discharge inclusive.
All the details were collected from the institutional
medical records department after eliminating the personal
details, and our main theme taken into account are the
BMI to denote obesity, the duration of symptoms and
pre-operative knee movements were included into the
statistics. The statistics was done using latest SPSS
software and age, deformity, ROM, Duration of
symptoms and BMI was equated to the length of hospital
stay and the mean, standard deviation and p are
determined. In terms of p, digits p≤0.05 is considered
significant and values more than 0.05 is considered
insignificant.
RESULTS
The total number of patients included in study were 1022
out of which 706 female and 316 were male (Figure 1).
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Figure 1: Sex distribution.
The mean duration of hospital stay in male patients was
6.48 days and 6.71 days in females which was found to
be insignificant with the p=0.32 (Figure 2).

P VALUES 0.32
LENGHT OF HOSPITAL
STAY(DAYS)

All TKA's were performed by senior-most orthopedic
surgeons of our institution. The anesthesia used according
the compliance of the patient and anesthetist’s choice and
a tourniquet was used for almost all patients. As a general
practice in our hospital, antibiotic coverage was
administered to all patients prophylactically 30 mins to 1
hour before surgery. All TKA's were performed by
median parapatellar approach. The use of the implant and
the need of drain was by the choice of the surgeon.
Routine administration of chemical prophylaxis and
mechanical prophylaxis is given to all patients for 2 or 3
days as per their deep vein thrombosis (DVT) risk score
to prevent any DVT. Physiotherapy will mobilize the
patient with full weight-bearing as tolerated from
postoperative day 1 along with quadriceps and hamstring
isometric strengthening exercises. Wound inspection and
the dressing were done at frequent intervals maintaining
sterility. The discharge readiness acts when the patients
are met with few norms like Visual analogue score less
than 3, walking without support and it includes training
them to manage bed to chair transfer, stair climbing and
personal care and hygiene. The admitting team will
decide the discharge after getting opinion from the
rehabilitation team. The objective of the study-the
discharge readiness is based on the length of the hospital
stay which is defined as the number of days in the
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Figure 2: Sex distribution as per duration of hospital
stay.
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BMI was calculated for the patients using their weight
and height at the time of admission out of 1022 patients
only 281 patients have normal BMI (below 24.9). BMI is
the direct indicator of the patient’s obese status. High
BMI leads to difficult rehabilitation and increased risk of
DVT with a need for DVT prophylaxis both with
mechanical and chemical prophylaxis and increased stay
in hospital with a mean hospital stay of 7 days (p=0.001)
(Figure 6).

LENGHT OF HOSPITAL STAY

P VALUE 0.001

The duration of symptoms of the patients, the deformity
they had pre-operatively and the ROM present preoperatively increase the length of hospital stay thereby
changing the discharge readiness of the patients.
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Figure 4: Range of movements.
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Patients with symptoms complaining for more than 10
years have an increased LOS up to 7.42 days whereas the
majority of the population having their symptoms less
than 10 years and even bare minimum of less than 2 years
have a LOS of 6.75 days and 6.43 days respectively with
a significant p=0.001 (Figure 3).
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Figure 5: Deformity.
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Figure 3: Duration of symptoms.
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The patients with lesser ROM and increased deformity of
the knees needed extra days of hospital stay before
discharge readiness. This is attributed to their increased
operative time and so more soft tissue dissection, which
may require more days of analgesics and rehabilitation
time before the discharge criteria is met. ROM if less
than 60 degrees have an extended hospital stay of 8.1
days whereas patients with ROM more than 90 degrees
pre-operatively stay an average of 6.1 days with a
significant p=0.001. Bulk of patients (836) had less than
10 degrees of varus or valgus deformity during
presentation and their average LOS was up to 6.5 days,
whereas patients with deformity more than 20 degrees
had an in-hospital stay of 7.7 days (Figure 4 and 5).
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Figure 6: BMI.
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Table 1: Sex, duration of symptoms, ROM, deformity and BMI of participants.
Variables
Sample, N (%)
Sex
Male
316 (30.9)
Female
706 (69.1)
Duration of symptoms (Years)
0-2
484 (47.4)
3-9
484 (47.4)
More than 10
54(5.3)
ROM (Degree)
<60
59 (5.8)
61-90
509 (49.8)
>91
454 (44.1)
Deformity (Degree)
<10
836 (81.8)
11-20
101 (9.9)
>21
85 (8.3)
BMI (kg/m2)
<18.5
17 (1.7)
18.5-24.9
281 (27.5)
25-29
389 (38.1)
>30
335 (32.8)
DISCUSSION
The outcomes of a well performed TKA, though has
numerous grounds, solely depend on the patient’s preoperative statuses. Apart from the general health of the
patient, the degree of pre-operative movements the knee
has, determines the final outcome. To achieve such an
outcome, the patient may need an extended hospital stay
to impart a disciplined physiotherapy. With increased
rates of TKA done in various countries, there is always a
continuous motive to reduce the cost of TKA by
minimizing the resources yet a better post-operative
outcome and better patient satisfaction in a shortened
LOS.11,12 A proper pre-operative planning and education
to the patient to plateau his expectation levels is of utmost
importance to reduce the LOS following a primary TKA.
BMI which indicates obesity indirectly increases the LOS
in our study. The cause attributed is because of an
increased operative time and blood loss, forcing a
prolonged hospital stay to optimize the blood parameters
before readiness to discharge. Gadinsky et al in his study
found that obesity was related to longer surgery time in
knee replacements.6 Nunez et al and Ashik et al in their
study found a negative association between BMI and the
quality of life after TKR and increased LOS.7,2 Few
studies have shown no correlation between obesity and
increased LOS.8
Women stayed longer than men which were consistent in
many studies though there is no clear-cut explanation and
not statistically significant (p=0.32) like our study, and
some studies found no connection between sex in
increased LOS and there is more connection between
obesity and osteoarthritis which is common in females
than males.5,9 Other likelihood is men having more
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muscle bulk helping in early rehabilitative recovery and
early discharge readiness. On the other hand, females
have high rates of obesity, postoperative blood
transfusion and postoperative complications.
Preoperative ROM of the knee has been the strongest
predictor of postoperative ROM aiding the outcomes
following TKA, with contributory factors of age, sex,
obesity, a history of knee surgery, presence of an
extensor lag, diagnosis for which the replacement is done
and the technique of surgery done, the soft tissues
balanced and the ligament released.10 However the ROM
at early post-operative period don’t detail much on the
long term outcomes in terms of knee ROM. Ideally the
presence of higher coronal and sagittal plane deformity
and a limited pre-operative ROM will help us identify
patients who will require an enthusiastic, supervised
rehabilitation to get an extra edge of post-operative ROM
that will increase the length of hospital stay, that is
proven in our study. The longer the duration of symptoms
present in patients, will have high levels of pain post
operatively due to extensive ligament and soft tissue
balancing, increased blood loss and correction of
deformity that challenges the patient to start mobilization
limit. This also depends on the pain tolerance of the
patient, the anesthesia dosage and post-operative
analgesia coverage. So, to gain the desired Knee
functions, the patient has to stay for longer periods and
undergo energetic physiotherapy. This extended stay will
however help them gain quadriceps strength but still
becomes a burden to the patient financially. The risk
factors can be a lectured by reducing the BMI be
encouraged for quadriceps and hamstring strengthening
exercises to reduce BMI and further help in postoperative
rehabilitation. Patients when coming for the first visit
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should be advised to quit substance abuse. Patients
should be advised to have a high protein diet if no
contraindication is present. All these factors diminish the
duration of stay, cost of rehabilitation and postoperative
need for mechanical and chemical DVT prophylaxis, thus
reducing the cost of stay and burden on patients. The
strengths of our study include a large sample size of 1022
patients collected from a single institution and has
homogenous operative and postoperative rehabilitation
protocol.
Limitations
Few other confounding factors were not addressed to
equate the LOS. Focus was primly on the three above
mentioned factors. Also, these values are from the same
institution and may not contribute to represent the whole
of population.
CONCLUSION
There are various modifiable and non-modifiable risk
factors that are associated with increased length of
hospital stay. In acute setting for readiness of discharge
the preoperative knee movements, deformity and
patients’ functional abilities used to segregate patients
who may require close monitoring or intensive
physiotherapy.
Our study hence concludes saying obesity, preoperative
knee ROM and deformity do play a role to increase the
length of hospital stay.
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