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ABSTRACT

BACKGROUND
Total knee arthroplasty is one of the suitable procedures to treat the patients with severe knee arthritis. The aim of this study was
to evaluate the outcomes of total knee arthroplasty in Babol, northern Iran, for the first time.

MATERIALS AND METHODS

In this prospective observational study, all patients who underwent total knee arthroplasty in Rohani and Shahid Beheshti
Teaching Hospitals during 2015-2017 were enrolled. Subjects with previous knee replacement, contraindication for major
surgeries and failure in follow-up were excluded. To assess the surgery outcomes, we used the Knee Society Score which was
categorised by functional score and knee score. Patients were followed up for eighteen months after the operation. The pre- and
post-operative scores were compared by SPSS using paired t-test analysis.

RESULTS

Of 70 patients, 15 (21.4%) were male and others were female. The most common cause of total knee arthroplasty was
osteoarthritis (n= 53, 75.7%). Over the six-month follow-up, the patients’ functional score significantly increased from 32.4+30.95
to 66.9+61.31 (p < 0.001). The knee score also had a significant increase from 29.4+74.12 to 83.6+43.02 (p < 0.001). The functional
score significantly improved at eighteen months of surgery compared with that measured at six months of surgery (p= 0.044).
Thirty-one patients (44.3%) had excellent status based on knee scoring system, 27 patients (38.6%) had good status, 10 patients

(14.3%) had fair status and 2 patients (2.8%) had weak status at the final follow-up.

CONCLUSION

The present study showed that total knee arthroplasty could acceptably improve knee function in patients with knee arthropathy
who underwent the surgery, and this can be correlated with their satisfaction.
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BACKGROUND
Total knee arthroplasty is one of the methods of treatment in
the patients with end-stage knee arthritis and is one of the
most successful reconstruction operations in
orthopaedics.(1.2) In the early 1970s along with development
of condylar prosthesis of knee, modern arthroplasty started.
Over the past years, total knee arthroplasty has been
increasingly used in the world, especially in the developed
countries. In the United States, more than 650,000 surgeries
were recorded in 2008 with a seven-fold increase from 1971-
1976.34) This frequency was more than 77,500 in the United
Kingdom in 2009.05

The indication for total knee arthroplasty is mainly the
severe pain caused by severe arthritis with or without
deformity.(6-8) The decision to operate is affected by patient’s
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symptoms (e.g. Severe refractory knee pain, substantial
disability, no response to non-operative treatments).(%)

In most cases undergoing total knee arthroplasty, patients
are satisfied by functional recovery and reduced pain. It was
reported that total knee arthroplasty improves health-related
quality of life in about 90% of the patients. However, this
surgery is potentially associated with a series of
complications such as infection, implant loosening,
thromboembolic disease, implant fracture and
readmission.(10.11)

Although, there are different studies evaluating the
outcomes of total knee arthroplasty in the world, this topic
has not been assessed in our region, Babol, northern Iran, yet
and we do not have any data to see if total knee arthroplasty
is associated with acceptable outcomes or not. Therefore, this
study was performed with the aim of evaluating the outcomes
of total knee arthroplasty in Babol. These findings would help
the Iranian orthopaedic surgeons to make a better decision
when facing complicated patients.

MATERIALS AND METHODS

Study Population

In this prospective observational study, all patients who
underwent total knee arthroplasty between January 2015
and January 2017 were included. The surgeries were
performed in Shahid Beheshti and Ayatollah Rohani Teaching
Hospitals. The exclusion criteria were as follows: 1) Previous
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knee replacement; 2) Contraindication for major surgeries; 3)
Failure in follow-up.

Data Collection

The necessary data were obtained by checklist. The required
information included demographic (Age, sex, occupation,
educational level, marital status, body mass index), duration
of surgery and post-operative complications. To assess knee
function, we used the Knee Society Score. This clinical scoring
system was initially released by the Knee Society in 1989.(12)
The advantage of this system is that the patient’s functional
score is separate from the knee score. The functional score
rates the patient’s ability to walk a distance (50 scores) and
climb stairs (50 scores). Use of assistive devices like cane or
crutch will detract from the scores. The knee score is divided
into the three following parts: 1) 50 scores for pain; 2) 25
scores for range of motion; 3) 25 scores for joint stability.
Joint stiffness in bending, inability to open knee and poor
knee alignment have negative scores in knee assessment.
Totally, scores are rated excellent (80-100), good (70-79), fair
(60-69) and poor (< 60).(13-15) In our study, the Knee Society
Score was evaluated before the operation, six and eighteen
months after the operation.

Preoperative Protocol

The aims of the study and plans for follow-up were clearly
declared to the patients. The indication for total knee
arthroplasty was determined by the orthopaedic surgeon.
Knee x-ray image (anterior-posterior, lateral views) and long
leg x-ray (alignment view) were taken for all subjects.

Procedure of Surgery

Spinal anaesthesia was induced in the patients by epidural
administration of 2% lidocaine. A pneumatic tourniquet was
used to produce a bloodless field. All surgeries were
conducted by the same senior attending surgeon, through
anterior approach and medial parapatellar capsulotomy. The
procedures last 45-120 minutes. The implants used for total
knee arthroplasty included femoral and tibial components
and polyethylene insert. All knees got the same prosthesis.

Postoperative Protocol

Antibiotic was administered for the patients (Cefazolin 1 g
intravenously every 6 hours) until the first 48 hours of
surgery. For controlling the postoperative pain, we
administered acetaminophen every 12 hours for maximum
period of 2 weeks or piroxicam every 12 hours for maximum
period of 1 week. After two days, range of motion exercises
were performed as passive and active flexion and extension.
These exercises were continued until strength of quadriceps
muscle reached grade 5 (Normal strength) and knee flexion
was greater than 100 degrees. All patients finally achieved
more than 100 degrees of knee flexion.

Statistical Analysis

In order to data analysis, we used SPSS statistical software.
The data underwent the descriptive analysis to provide the
number, percentage and meanzstandard deviation (SD).
Moreover, paired t-test analysis was performed to compare
the knee society score before and after total knee
arthroplasty. A p-value < 0.05 was considered statistically
significant.
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Ethical Issues

The study protocol was approved by the Ethical Committee of
Babol University of Medical Sciences with code of
MUBABOL.HRL.REC.1395.115. After explanation of the aim of
study for the subjects, we collected the informed consent
from them. The patients’ information was kept confidential.

RESULTS

In this study 70 patients were finally assessed, of whom 15
(21.4%) were male and 55 (78.6%) were female. The mean
age was 66.44+8.18 years old, ranging from 52 to 80 years
old. Other baseline information of the subjects are
represented in Table 1.

Primary osteoarthritis was the most frequent cause of
total knee arthroplasty in the subjects (n= 53, 75.7%)
followed by osteoarthritis secondary to trauma (n= 12,
17.1%), multiple epiphyseal dysplasia (n= 3, 4.3%) and
osteosarcoma (n= 2, 2.9%).

As indicated in Table 2, all parameters of the functional
score including walking score and stair score significantly
increased at six months of the surgery compared with before
the surgery (both p < 0.001). The significant improvement in
functional score was also seen at eighteen months of the
operation compared with that at six months (p= 0.044). With
respect to three parameters of the knee score, all significantly
increased over the six months of total knee arthroplasty
(Table 2). These parameters were non-significantly improved
until eighteen months of the operation.

In total, fifty-eight patients (82.9%) had excellent or good
final knee score and 12 (17.1%) had fair or poor score at the
final follow-up (Figure 1). Figure 2 shows the outcome of
total knee arthroplasty before and eighteen months after the
surgery in a patient with severe osteoarthritis of right knee.

In relation to postoperative complications, 55 patients
(78.6%) had no any complications, whereas 7 (10%) and 3
(4.3%) patients suffered from infection and deep vein
thrombosis, respectively. Rate of complications is shown in
Table 3.

Variable Frequency Percent
Gender
Male 15 21.4
Female 55 78.6
Marital Status
Married 11 15.7
Unmarried 59 84.3
Occupational Status
Homemaker 52 74.3
Self-employment 13 18.6
Retired 2 29
Employee 3 4.3
Educational Level
Illiterate 25 35.7
Lower diploma 38 54.3
Diploma 7 10
Body Mass Index
(Kg/M?)
<18.5 10 14.3
18.5-24.9 22 314
25-29.9 30 429
>30 8 11.4
Table 1. Baseline Characteristics of the Subjects (N= 70)
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Table 2. The Knee Society Clinical Rating System before, Six

and Eighteen months after Total Knee Arthroplasty (N=70)

* Higher scores show better status.

** Comparison between six months after surgery and before
surgery.

*** Comparison between eighteen months after surgery and
six months after surgery.

Complication Frequency Percent
Infection 7 10
Deep vein thrombosis 3 4.3
Early loosening 2 2.9
Dislocation 1 1.4
Rubbing 1 1.4
Nerve damage 1 1.4
No complication 55 78.6
Table 3. Postoperative (Eighteen Months) Complications in
Patients underwent Total Knee Arthroplasty (n= 70)

120
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Figure 1. Distribution of Patients according to
Preoperative and Postoperative (eighteen months of
surgery) Knee Society Score (N=70). Higher Scores show
better status (Excellent, 80-100; Good, 70-79; Fair, 60-69;
Weak, < 60).
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Figure 2. A) Patient with Severe Osteoarthritis of Right
Knee before Total Knee Arthroplasty; B) Eighteen months
after Total Knee Replacement, Femoral and Tibial
components remained Stable

DISCUSSION

As observed in our study, total patients’ functional score
significantly increased over the eighteen months of follow-up.
In their study, Dowsey et al(16) investigated the changes of
patients’ pain and function before and after total knee
arthroplasty between Sweden and Australia. They found that
rate of improvements was similar between the two countries
and also they showed that total knee arthroplasty led to
increase in function and decrease in pain.(16) With increase in
life expectancy, rate of total knee arthroplasty is rising to
improve quality of life and motility. In a study by Moussa et
al.(17) They assessed outcome of use of stemmed constrained
condylar knee implant in total knee arthroplasty. The authors
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stated that surgery outcome in group with stemmed
constrained condylar knee implant was the same as in group
without the given implant and totally total knee arthroplasty
increased function and decreased pain and stiffness.(17) The
key definition for complete improvement is not only right
treatment, but also is restoring strength, coordination and
range of motion of the joints. Glass et al(18) concluded that
total knee arthroplasty causes changes in flexion and
extension, leading to increase in range of joint motion.

In this study more than 80% of the patients had excellent
or good final knee score (score > 70), which was a very good
outcome. On the other hand, in another study from Iran,
which was conducted by Tahmasebi et al.(19 53% of the
subjects scored more than 70. One of the reasons for the
difference between their results and the present study can be
related to pain management after the surgery, because they
did not state anything about controlling postoperative pain. It
is of importance that reducing postoperative pain has a
considerable role in faster rehabilitation and achieving
optimal range of motion of the patients and better outcomes.
In other survey by Karimi Mobarakeh et al,(20) on 54 patients
undergoing total knee arthroplasty, patients’ function
increased from 41 scores to 72 scores. In the present study,
score of function increased significantly from 32 to 66 as well.
In the research by Masoudifar et al,(21) score of range of
motion increased over the first 4 weeks of surgery which was
similar to our results.

The most important aim of treatment of such patients is
lack of pain in rest and activity after the surgery. Lack of
movement restrictions and independence in daily activities
are next purposes. Jacobs et al(?2) stated that total knee
arthroplasty is associated with decrease in patients’ pain and
their satisfaction. Nguyen et al(23) mentioned that it is better
to classify patients in terms of severity of pain and function.
This classification leads to better evaluation of the surgery
outcome. The authors also declared that the patients with
severe pain and poor function achieve best outcome by
comparison in other groups, patient’s independence in daily
activity may decrease postoperatively. The reduction in
independence mostly results from limitation in patient’s
activities due to pain and fear of making problem in the foot
underwent surgery and also because of decrease in motility
of functional balance in the patient. Chronic pain can interact
with patient’s daily living activity and can lead to muscle
weakness and consequently to decrease in range of joint
motion. With decrease in joint motion, the muscles become
weak and will no longer be able to protect the joint.(2425)
Therefore, pain is one of the principle indications for total
knee arthroplasty. In this research, score of patients’ pain had
a significant decrease over the postoperative follow-up
period and they were satisfied.

Total knee arthroplasty can be associated with a number
of complications, of which the most common is pain and
range of motion limitation which can cause a considerable
dysfunction postoperatively.(2627) In the present study, more
than half of the patients reported no complications. In other
subjects, infection was the most frequent postoperative
complication. In the study by Karimi Mobarakeh et al,(20)
infection and delay in wound healing were seen in one and
two subjects, respectively. They reported less number of
complications in their patients.
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CONCLUSION

The results of the present study showed that total knee
arthroplasty could acceptably lead to improvement of knee
function in the patients with knee arthropathy who
underwent the surgery and could be correlated with patients’
satisfaction. By further investigating advantages and
disadvantages of total knee arthroplasty, we can help patients
with degenerative diseases better to get rid of pain and
dependence on others. It is suggested that further research be
conducted with longer study period to assess long-term
postoperative complications.
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