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Abstract
Introduction: Deforming arthrosis, or osteoarthritis, is the most common
rheumatic disease that involves the musculoskeletal system. The purpose
of this research is to perform a retrospective review of the quality of life of
patients with knee arthrosis, who underwent total knee arthroplasty (TKA)
no less than 5 years ago, to evaluate, based on the Knee Society Scoring
System, the efficacy of a modified measured resection technique, and to
investigate factors that affect the outcomes.
Material and methods: The research sample consisted of 44 patients who
had severe osteoarthrosis, Kellgren-Lawrence grade III and grade IV.
Results: The post-operative complications occurred in seven knee joints.
Among them there were 2 cases of infection, 2 cases of periprosthesis fracture, and 2 cases of aseptic instability, each pair accounting for 4.3%, and
1 case of femoropatellar pain (2.3%). The remaining 38 knee joints (84.8%)
were free of complications.
Conclusions: Knee arthrosis is a serious health problem, given the significant
rate of disability among patients and the significant reduction in the quality
of life. Patients often seek medical help at the later stages of the disease,
when pain is strong and knee function is significantly reduced. The approach
to rehabilitation procedures and, in some cases, to lifestyle improvement
should be more responsible.
Key words: total knee arthroplasty, modified measured resection technique,
Knee Society Scoring System, retrospective review.

Introduction
Deforming arthrosis, or osteoarthritis, is the most common rheumatic
disease that involves the musculoskeletal system [1, 2]. It is considered
a major medical and social problem. This disease is a condition that
represents a pathological imbalance of degradative and reparative processes involving the cartilage and the subchondral bone, with inflammation of the synovium tissue [3]. According to epidemiological stud-
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ies, this pathology affects from 8% to 20% of the
adult population, of which 33% of osteoarthritis
cases are attributed to knee arthrosis. As of 2010,
3.6% of the world’s population had knee arthrosis
[1, 2, 4]. In the Zoetermeer Community Survey,
the X-ray data on the prevalence of knee arthrosis
indicated 14,100 men and 22,800 women, over
45 years of age, in every 100,000 [5]. Clinical signs
of knee arthrosis arise much less frequently than
do radiographic signs. The prevalence rate of knee
osteoarthritis increases significantly with age.
According to various data, symptomatic gonarthrosis occurs in 5% of the population under
the age of 30 years, in 8% of the population in
the 30–40-year age group, in 16.7% of the population from the 40–50-year age group, in 20% of the
population from the 50–60-year age group, and in
more than 30% of the population over 60 years of
age. What is more, this disease develops 1.2–1.4
times more often in women than in men [6, 7].
The risk factors for deforming arthrosis of the
knee joint are: older age, being female, high physical activity, and obesity. High bone mineral density, history of injuries, hormone replacement therapy, low intake of antioxidants, vitamin C and D,
quadriceps muscle weakness, intense athletic activity, and smoking are also significant [8, 9].
Thus, mechanical, biochemical, and genetic
factors are involved in osteoarthrosis development and progression, as well as in the inflammation processes that may take place in the subchondral bone, in hyaline cartilage, in synovium
tissue, and in the periarticular soft tissues [10].
As this disease progresses, it may cause disability over several years or dozens of years. Patients
often seek medical help at the later stages of the
disease, when pain is strong and knee function is
significantly reduced. At this stage, conservative
therapy is no longer effective, and TKA remains
the only way to improve the quality of life (QoL) of
patients. Patients with deforming arthrosis make

up about one third of all people with permanent
disability caused by problems with the knee joints.
Thus, this disease can be considered socially significant, given the increase in the rate of disability
associated with it and the decline in the quality of
life of affected people [11, 12].
The clinical presentation of osteoarthritis includes arthralgia, pain, reduced range of movement, crepitus, a periodic accumulation of effusion in the joint cavity, an inflammatory process of
varying severity without systemic manifestations.
The pathological process affects not only the articular cartilage, but also extends to the entire
joint, including the subchondral bone, ligaments,
capsule, synovial membrane, and periarticular
muscles. Ultimately there is degeneration of the
articular cartilage with its disintegration, the formation of cracks, ulceration, and its complete loss,
a sharp thickening and densification of the cortical layer of the subchondral bone, osteophytosis,
and formation of subchondral cysts [13–15].
The treatment of gonarthrosis remains challenging. Patients usually visit the doctor at the
later stages of disease [16]. At present, total
knee arthroplasty is the most effective surgical
method for treating late diagnosed degenerative-dystrophic diseases of the knee joint when
the conservative therapy did not work (Figure 1).
By replacing the knee joint with an artificial joint,
one may achieve pain relief in the shortest time
possible, deal away the associated deformation,
and restore the joint function [17]. Total knee arthroplasty is generally recognised, from both clinical [18, 19] and economic standpoints [20, 21], as
a successful surgical procedure.
The classical techniques that are currently employed in total knee arthroplasty are measured resection and gap balancing, which are used in various modifications. Artificial parts that are used
are from various manufacturers. The endoprostheses are constantly being improved to increase

Figure 1. Five-year postoperative radiograph of a bilateral total knee replacement surgery
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the service life of fixed parts and thus reduce the
likelihood of revision endoprosthetics within the
short-term and midterm framework.
According to the WHO, patient’s QoL is the
proper criterion to characterize the effectiveness
of rehabilitation of patients suffering from knee
arthrosis. This criterion can be assessed using any
scoring system from the range of internationally
recognised scoring systems.
The purpose of this research is to make a retrospective review of the quality of life of patients
with knee arthrosis, who underwent total knee arthroplasty (TKA) no less than 5 years ago, to evaluate, based on the Knee Society Scoring System,
the efficacy of a modified measured resection
technique, and to investigate factors that affect
the outcomes.

Material and methods
The research sample consisted of 44 patients
(45 knee joints): 32 women and 12 men, who had
severe osteoarthrosis, Kellgren-Lawrence grade III
and grade IV. Kellgren-Lawrence grade III is characterised by multiple osteophytes, definite joint
space narrowing, sclerosis, and possible bony
deformity. Kellgren-Lawrence grade IV is characterised by large osteophytes, marked joint space
narrowing, severe sclerosis, and definitely bony
deformity.
Inclusion criteria: patients underwent posteriorstabilised, cemented, and fixed bearing total knee
arthroplasty at the Saint Paul Hospital, Hanoi
(one of the patients had both knees resurfaced);
surgery was performed by same team of surgeons; all patients underwent modified measured
resection; the knee replacement implant fixed
with cement was a Press Fit Condylar (PFC) Total
Knee System from DePuy Synthes; the presence
of a complete record and follow-up for at least
2 years; patients gave consent to participate in
the study; and patients lived a short distance from
the hospital.
The preoperative diagnosis implied the X-ray
examination using a standard X-ray machine and
a negatoscope. The knee replacement surgery was
performed using special instruments from the
same manufacturer, a medical drill with attachments, two types of saws, oscillating and reciprocating, with blades attached, and the PMMA bone
cement.
To prevent the occurrence of surgical site infections in the post-operative period, drug-induced
and non-drug prevention measures were undertaken. Among these, drugs were used to prevent
bone mineral density reduction and to treat osteoporosis. Specific and non-specific prevention
methods were applied to prevent venous thromboembolic complications. Within the framework

of postoperative rehabilitation, 15 patients had to
accomplish the full rehabilitation protocol, while
the rest of 29 patients (30 knee joints) had to
accomplish only part of it, depending on the condition. The postoperative complications were recorded directly after detection. The post-operative
results were evaluated with the Knee Society Scoring System [22, 23]. This system has a 100-point
scale for knee rating and functional assessment.
The score includes three main parameters (pain,
stability, and range of motion) and other parameters (contraction of flexion, loss of extension and
alignment) considered as deductions. Thus, the
maximum score of 100 points (pain: 50 points,
stability: 25 points, range of motion: 25 points) is
reached when there is no pain, with good alignment of the knee in extension, and at least 125°
range of motion, without any anteroposterior or
mediolateral instability. The function score evaluates the walking distance with deductions for
walking aids, totalling 50 points, and the act of
climbing and descending stairs, also totalling
50 points. The maximum score of 100 points is attributed to an individual capable of walking unlimited distances without walking aids, and of climbing and descending stairs normally. The walking
ability is expressed in blocks (approximately
100 m). Stair climbing is considered normal if the
patient can ascend and descend stairs without
holding a railing.
The follow-up period ranged from 5.2 to 7.8
years, 73 months on average. The literature on
similar operations does not provide a universal
standard for a follow-up period. Follow-up periods
of 3 to 14 years [24–28] and 5 to 6 years are often
used [29–31]. This study used a period from five
years because it is enough time for adaptation to
a new knee system and lifestyle, which provokes
an objective assessment of outcomes. A longer
period of follow-up was not considered because
the analysis of long-term QoL in elderly patients
could become dependent upon factors unrelated
to TKA. At the time of this research, the average
age of the patients was 68.9 ±9.4 years (range:
41–88 years), and 62.7 ±8.4 years at the time of
surgery (range: 36–81 years). Factors that affected
the quality of life of the patients were assessed
with regard to the body mass index (BMI) score,
associated diseases (if any detected), and rehabilitation compliance. The general characteristics
of patients at the time of retrospective study are
presented in Table I.

Results and discussion
Even though new technologies are being introduced, the rate of complications from knee arthroplasty, as well as poor outcomes, is still high,
amounting to 3.3–13.2%. The incidence of surgi-
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Table I. General characteristics of 44 patients who
underwent total knee arthroplasty: data collected
at the time of retrospective study (5.2 to 7.8 years
after surgery)
Characteristics

N

%

Female

32

72.7

Male

12

27.3

40–49

2

4.5

50–59

3

6.8

60–69

17

38.6

70–79

15

34.1

≥ 80

7

15.9

Gender:

Age:

BMI score:
Normal weight (18.5–22.9)

15

34.1

At risk of overweight (23–24.9)

12

27.3

Overweight BMI > 25.0

17

38.6

Left

20

45.5

Right

23

52.2

Both

1

2.3

Cardiologic

13

29.5

Diabetes

10

22.7

Involved knee:

Associated disease:

Rheumatoid arthritis

1

2.3

None

20

45.5

BMI – body mass index.

cal site infections in primary knee replacement is
between 0.5 and 3.5% [32, 33]. The frequency of
complications, such as femoropatellar pain, aseptic instability, and contracture, may reach 3 to 12%
[34]. The frequency of deep vein thrombosis after
knee arthroplasty varies from 41 to 88%; proximal
cases are detected in 5–22% of patients; with no
thromboprophylaxis, pulmonary embolism occurs
in 1.5–10% of patients, and is fatal in 0.1–1.7%
of cases [35, 36]. The literature reports some cases of stress fractures of the hip [37–39]. In earlier
studies there is evidence of a significant number
of post-operative complications in patients undergoing TKA. Thus, Scott et al. reported 13.1%
of cases with complications after TKA, including
deep infections, delayed healing (three knees),
death, urinary tract infection (two each), hepatitis (one knee), and patella fracture (six knees)
[40]. Callahan et al. reported 18% of patients with
post-operative complications after TKA, including:
superficial infections – 3.9% (range: 0–14.8%);
deep infections – 1.7% (range: 0–11.4%); pulmonary embolism – 2% (range: 0–9.7%); deep vein
thrombosis – 6.5% (range: 0–56.6%); and peripheral nerve injury – 2.1% (range: 0–18.8%) [41]. Diduch et al. reported: late infection (two out of 103
knee joints, or 2%); polyethylene thinning and instability requiring change of the tibial component
(1 case each, or 1% each); and tibial component
dislocation (3 cases, or 3%) [24]. Katchky found
seven major complications (7%) in patients with
SAIPH TKA: one infection, two deep vein thromboses, one cerebrovascular event, and 2 patients
with stiffness requiring manipulation under anaesthesia [31]. Wilson noted a significantly higher number of venous thromboembolic events and
major cardiac events after TKA following unicom-

Figure 2. The two periprosthesis fractures were treated by osteosynthesis

400

Arch Med Sci 2, February / 2021

Total knee arthroplasty using modified measured resection: a five-year retrospective review of midterm outcomes

partmental knee arthroplasty (UKA). Moreover,
early reoperation for any reason was also higher
after TKA than after UKA, but revision rates at
5 years remained higher for UKA [42].
In this research, post-operative complications
occurred in seven out of 45 knee joints, or in
15.2%. Among these, there were 2 cases of infection, 2 cases of periprosthesis fracture (Figure 2),
and 2 cases of aseptic instability, each pair accounting for 4.3%, and 1 case of femoropatellar pain (2.3%). The remaining 38 knee joints
(84.8%) were free of complications. To prevent
excessive blood loss and thrombosis, surgeons
used a tranexamic acid, intravenous injection of
which is as effective as intra-articular injection
[43]. None of deep vein thrombosis, pulmonary
embolism, neurovascular or peroneal nerve injury cases were recorded. Thus, pharmacological
and non-pharmacological prevention of surgical
site infections minimised their frequency rate.
The comprehensive diagnosis together with druginduced prevention of bone mineral density reduction and osteoporosis treatment enabled a reduction of early revision risk in patients undergoing
knee arthroplasty. Adequate courses of specific
and nonspecific preventive treatment performed
at appropriate doses to prevent thromboembolic
complications from occurring postoperatively, as
well as the use of modern anticoagulants in tablet form, prevents the thrombosis from developing
in patients. In general, the rate of post-operative
complications in this research matches that indicated in other studies.
The postoperative outcomes assessed by the
knee score are presented in Table II. The final
score of 85 to 100 points was considered excellent, 70 to 84 good, 60 to 69 fair, and less than
60 poor. There were 36 excellent outcomes, or
80.0%; six good, or 13.3%; two fair, or 4.4%; and
one poor outcome, or 2.2%. Thus, 42 knee joints, or
93.3%, had good to excellent outcomes postoperatively. The mean knee score was 90.3 ±10.8 points
(min. 45; max. 100). In the “Range of motion” item
(maximum flexion ability), 6 cases were marked
with insignificantly reduced range of movement
(13.3%), 34 with moderate reduction (75.6%), and
five with significant reduction (11.1%).
According to the literature, excellent and good
outcomes account for 90–98% of cases in the follow-up period of 3 to 14 years [24–31], depending on the type of prosthesis and on the surgical
technique. Thus, the results of this retrospective
research are similar to those published by other
authors, indicating the effectiveness of modified
measured resection in cemented total knee arthroplasty performed with the PFC Total Knee System (Table II).
The patient-reported portion (function score) of
the Knee Society Score is presented in Table III.

There were 28 excellent outcomes, or 62.2%; seven good, or 15.6%; two fair, or 4.4%; and eight
poor outcomes, or 17.8%. Thus, 35 knee joints,
or 77.8%, had good to excellent outcomes postoperatively. The average function score was 78.2
±24.1 points (min. 10; max. 100). As in our case,
data in the literature indicate that function scores
are somehow markedly different from the knee
scores. Thus, Ahmad Hafiz et al. reported an average of 62.54 ±16.68 points (range: 5–90 points)
[44]. Duffy et al. reported a postoperative average
of 60 points (range: 0–100 points), with good to
excellent scores accounting for 78.3%, and with
poor scores accounting for 29.7% of patients [45].
Dhillon et al. reported a fifty-fifty result [46]. They
noted that poor outcomes were mainly in patients
Table II. Post-operative knee score (n = 45)
Parameter

N

%

None

35

77.8

Mild, occasional

2

4.44

Mild, stairs only

2

4.44

Mild, walking

4

8.88

Moderate, occasional

2

4.44

Moderate, continual

0

0

5–10°

44

97.8

0–4°

1

2.2

11–15°

0

0

Pain syndrome:

Alignment:

Knee stability:
Mediolateral < 5º

42

Mediolateral 5–15°

2

4.3

Mediolateral > 15°

1

2.2

Anteroposterior > 5 mm

0

0

Range of motion (maximum flexion ability):
0–79°

1

2.2

80–89°

5

11.1

90–99°

14

31.1

100–109°

20

44.4

110–119°

1

2.2

120–129°

4

8.9

5–10°

2

4.4

None

43

95.6

Extension deficit (extension lag):
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Table III. Post-operative knee function (n = 44)
Parameters

N

%

Walking ability (distance walked):
Unlimited

26

59.1

> 10 blocks

9

20.5

5–10 blocks

5

11.4

< 5 blocks

2

4.5

Housebound

1

2.3

Unable

1

2.3

Normal, up and down

15

34.1

Normal up; down with
the support of the rail

17

38.6

Up and down with the
support of the rail

4

9.1

Up with the support
of the rail, unable to
climb down

6

13.6

Unable

2

4.5

Normal

14

31.8

With support of a rail

18

40.9

Difficult, with support
from others

11

25.0

Unable

1

2.3

None

34

77.3

Cane

6

13.6

Two canes

1

2.3

Crutches or walker

2

4.5

Unable to walk

1

2.3

Ability to climb stairs:

Ability to rise from a chair:

Walking aids:

with rheumatoid arthritis. Even though the knee
score improved, the function score remained poor
due to multiple joint diseases. For patients with
osteoarthritis, outcomes improved, but the function score remained low due to their lifestyles.
Some of the patients led sedentary lifestyles, and
they refused to walk long distances or go up the
stairs. Some preferred to use a cane because it
gave them greater confidence. These factors reduced their function score. More than half (53.1%)
of the patients with rheumatoid arthritis had poor
outcomes, and only 21.9% of patients with osteoarthritis had better outcomes. Thus, the function
score is subjective a score that depends on the patient’s lifestyle. The patient can evaluate his/her
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functionality when walking long distances and going up and down the stairs not only by referring to
their knee joints, but also via other factors. This is
why function scores are often lower than objective
knee scores. The functional status assessment is
subjective and affects patient satisfaction after
TKA. Thus, Katchky indicate that despite generally
good outcomes after TKA, between 15% and 20%
of patients remain dissatisfied [31]. This number
decreases over time as patients adapt to their
knee systems [47, 48] (Table III).
The advantage of the Knee Society Scoring System is that neither age nor the general health condition of the patient affects the scoring, but such
factors as age, body mass index, rehabilitation
compliance, and the presence of other diseases
like diabetes may be a factor. Thus, it would be
reasonable to analyse their effect on both clinical and functional scores, and specifically on the
range of motion (ROM) domain. The results of this
analysis are presented in Table IV.
The research sample consisted of 6 patients
under 60 years of age and 38 patients (39 knee
joints) over 60 years of age. Despite the lack
of uniformity in the sample, all patients under
the age of 60 years scored the highest on both
scales (mean function score: 90.0 ±8.9; mean
knee score: 94.5 ±1.8), while older patients
scored lower (mean function score: 76.4 ±25.2;
mean knee score: 89.7 ±11.5). There were no noticeable differences in the ROM value between
the two groups. Patients who followed the full
rehabilitation protocol demonstrated significantly better results (mean function score: 91.0
±12.1; mean knee score: 94.1 ±6.7; mean ROM:
103.5º ±10.6º) than those patients, who, for various reasons, took only some rehabilitation measures from the protocol (mean function score:
71.8 ±26.1; mean knee score: 88.4 ±12.1, mean
ROM: 95.8º ±19.7º). The body mass index (BMI)
is a very important factor influencing both the
frequency of post-operative complications and
knee function restoration after surgery. Excessive weight increases the time of rehabilitation,
while the increased load on the joint significantly
reduces the functional performance of the knee
joint and the lifespan of the implant [48]. In this
research, overweight patients (BMI ≥ 25 kg/m2)
showed the worst outcomes (mean function
score: 70.0 ±27.5; mean knee score: 84.1 ±14.1;
mean ROM: 90.7º ±24.5º) compared to patients
with normal weight (mean function score: 83.2
±20.7; mean knee score: 94.1 ±5.9; mean ROM:
103.0º ±9.1º). This necessitates constant weight
control. Patients suffering from diabetes scored
worse (mean function score: 73.0 ±27.9; mean
knee score: 87.0 ±10.9) than those without this
pathology (mean function score: 79.7 ±23.1;
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Table IV. Factors affecting flexion
Factors

N

KFS score
(mean ± SD)

KS score
(mean ± SD)

Range of motion
(mean ± SD)

< 60

6

90.0 ±8.9

94.5 ±1.8

97.8 ±9.1º

≥ 60

39

76.4 ±25.2

89.7 ±11.5

98.4 ±18.5º

Inadequate

30

71.8 ±26.1

88.4 ±12.1

95.8 ±19.7º

Full protocol

15

91.0 ±12.1

94.1 ±6.7

103.5 ±10.6º

< 25

28

83.2 ±20.7

94.1 ±5.9

103.0 ±9.1º

≥ 25

17

70.0 ±27.5

84.1 ±14.1

90.7 ±24.5º

None

35

79.7 ±23.1

91.3 ±10.7

98.1 ±19.8º

Diabetes

10

73.0 ±27.9

87.0 ±10.9

99.1 ±2.2º

Age:

Post-op. rehabilitation:

BMI [kg/m ]:
2

Diabetes:

BMI – body mass index.

Figure 3. Five-year postoperative range of motion of a patient: maximum flexion was 95º and full knee extension

mean knee score: 91.3 ±10.7), but the worst result was for the combination of diabetes and obesity. As for the ROM, no significant difference was
found between patients with and without diabetes. Thus, older age, diabetes, reduced rehabilitation procedures, and overweight negatively affect
the outcomes and the knee function; also, the
last two factors affect the ROM value (Figure 3).
In conclusion, a satisfactory level of post-operative complications was successfully achieved.
The modified measured resection followed by
the fixation of a PFC Total Knee System enabled
the improvement of the patient’s health status
(93.3% of good to excellent knee scores postop-

eratively) and knee function (77.8% of good to excellent function scores postoperatively) over 5.2 to
7.8 years, or over 73 months on average. Some
factors like older age, the presence of diabetes, the
lack of rehabilitation procedures, and overweight
have an adverse effect on the outcomes. Thus, patients at risk of developing obesity, or with obesity,
should have their weight under constant control.
The approach to rehabilitation procedures and, in
some cases, to lifestyle improvement should be
more responsible as well.
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