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Osteoarthritis is a common problem in overweight and obese individuals and may lead to severe forms
located especially at the knee and hip joints. Arthroplasty in these cases represents the appropriate treatment
to solve the pain and to improve joint mobility. This intervention influences the laboratory parameters in
different ways. The aim of the study was to compare pre- and postoperative values of metabolic and
inflammatory parameters related to joint replacement surgery in patients suffering from advanced stages
of knee and hip osteoarthritis, and to assess the relationship between different laboratory findings, taking
into consideration the main cardio-metabolic comorbidities. The study was conducted at the Clinic of
Orthopaedics and Traumatology of the Clinical County Hospital Mures between 2016-2017 on 57 overweight
patients having severe knee or hip osteoarthritis undergoing total knee or hip arthroplasty. Plasma metabolic
tests (uricemia, glycemia, triglycerides, cholesterol) and inflammatory markers (fibrinogen, high sensitive
C-reactive protein - hsCRP) were followed in the studied overweight patients in the morning just before
arthroplasty and 24 h after surgery. Dynamics of the measured laboratory tests and the relationship between
them were assessed. Body mass index, waist circumference and cardio-metabolic associated diseases
have also been evaluated. Significant decrease of uricemia, cholesterolemia, plasma triglyceride
concentration and significant increase of hsCRP could be observed after joint replacement surgery compared
to the previous values measured before the intervention. Glycemia was slightly higher after the arthroplasty,
but the difference is not quite significant. Negative correlation could be found between preoperative HDL-
cholesterol and plasma triglyceride level, while triglyceride concentration showed positive correlation with
LDL-cholesterol and uricemia. BMI showed positive correlation with postoperative fibrinogen values.
Hypertension was the most frequent cardio-metabolic comorbidity in the studied group. Significant difference
occured in the level of a sensitive inflammatory marker and several biochemical laboratory tests suffered
notable changes before and after arthroplasty in the studied group. Metabolic status was deeply affected by
such an intervention during the first day after surgery. Laboratory components of the metabolic syndrome
were present in close relationship in several patients. Further studies need to be performed for the dynamic
assessment of more complex metabolic and inflammatory parameters in patients with similar pathology in
order to evaluate the postoperative evolution and to provide appropriate support for these patients in the
recovery process.
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Overweight and impaired carbohydrate metabolic
balance, dyslipidemia and hyperuricemia and can be
considered worldwide epidemics, causing serious public
health problems [1]. Osteoarthritis affecting the big joints,
especially knee and hip, represents one of the common
complications related to weight excess. There is strong
evidence that hip, knee and hand osteoarthritis is more
frequent in patients having increased BMI, especially the
incidence of knee osteoarthritis is the highest in overweight
and obese patients [2-4].

Patients suffering from osteoarthritis experience painful
joints, cartilage degeneration and limitation of joint mobility,
having negative impact on the patients’ quality of life. In
severe forms of osteoarthritis, total hip/knee arthroplasty
represents the gold standard in the treatment of this
degenerative disease, which is present in 20% of the adult
population, and in 50% of elderly people over 65 years of
age [5].

Knee and hip osteoarthritis represents one of the main
causes of global disability, especially in elderly people [6].
Overweight in Romania has a prevalence of 34.6% in adult
population according to PREDATORR study. Abdominal
obesity was found in 73.90% of the studied patients and
metabolic syndrome was present in 38.50% of the subjects
[7].

Overweight and obesity induce dyslipidemia,
hypertension, glucose intolerance, oxidative stress and
inflammatory state, which results in progression of
atherogenesis, development of diabetes, cardiovascular
diseases and osteoarthritis. Dyslipidemia represents an
important risk factor involved in cardiovascular pathology
occurrence, such as atherosclerosis [8]. Excess of adipose
tissue, especially visceral fat having ectopic localization,
is rich in big, insulin-resistant adipocytes, considered to be
similar to endocrine glands, being directly involved in the
inflammatory process. Adipocyte dysfunction leads to the
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release of several inflammatory cytokines, influencing
biochemical laboratory tests, atherogenesis and insulin
sensitivity. Hyperglycemia, hypertension, central obesity,
hypertriglyceridemia and low high-density lipoprotein
cholesterol level are major risk factors which contribute to
the development of metabolic syndrome, characterized
by insulin resistance [9]. Hyperuricemia occurs very often
in patients suffering from metabolic syndrome, especially
in male subjects [10]. Increased serum uric acid
concentration has been recently found to predict the
development of diabetes mellitus, mediating dyslipidemia,
fatty liver and insulin resistance [11].

Body mass index (BMI) expressed in kg/m2 is an
objective parameter calculated based on weight and height
of the patients showing the amount of fat excess that might
affect the state of health in overweight and obese
individuals. Abdominal circumference in adults is used
especially in patients having a BMI value over 25 kg/m2 to
reveal increased cardiovascular risk associated with high
amounts of accumulated abdominal fat.

The most common inflammatory markers are C-
reactive protein and fibrinogen. The first one belongs to the
family of acute-phase proteins, being increased in the
patients’ serum in case of cell injury or infection. The more
sensitive hs-CRP can be used to detect low CRP
concentrations to reveal the presence of low grade
inflammation, contributing to the prediction of
cardiovascular risk [12]. Different forms of arthritis, probably
due to chronic, persistent inflammatory state, increase the
risk of atherosclerosis. Recent studies found association
between the progression of the cardiovascular disease and
the duration of joint inflammation [13].

The functional postoperative recovery after joint
replacement is highly dependent on the body weight of
the patients, especially in case of knee arthroplasty. Higher
the body weight, poorer the knee function on short and
long term after the intervention [14]. Complications and
pain occur more frequently in obese and overweight
patients after hip or knee implant surgery in patients with
osteoarthritis. Musculoskeletal pain, including joint aching
due to this kind of pathology, is the most frequent cause of
physical disability worldwide. High BMI is often due to
sedentary lifestyle. Physical activity and weight loss before
the intervention leads to a better evolution after surgery
[15].Especially in overweight patients, waist
circumference offers valuable additional information about
the level of cardiovascular risk.

Inflammation, mainly at the level of adipose tissue and
dyslipidemia are known risk factors for development of
osteoarthritis. Patients with metabolic syndrome
(characterized by insulin resistance/hyperglycemia,
visceral obesity, atherogenic dyslipidemia and hypertension
as key features, frequently associated with tendency for
excessive blood clotting and inflammation) have increased
risk for occurrence and progression of osteoarthritis [16].
According to a recent study, women seem to be more
vulnerable, a strong association being revealed between
the presence of metabolic syndrome and knee osteo-
arthritis, but only in the female group. The proposed
mechanism includes mechanical overload of the joints in
patients with high BMI, pro-inflammatory state promoting
destruction of the cartilage, and high risk for embolism in
case of surgical interventions due to weight excess,
including arthroplasty [17].

The aim of this research was the assessment of
inflammatory markers (hs-CRP, fibrinogen) and
biochemical laboratory tests (plasma glucose, total
cholesterolemia, HDL-cholesterolemia, triglyceridemia,

uricemia) in patients diagnosed with severe hip or knee
osteoarthritis undergoing arthroplasty, focusing on the
perioperative dynamics of these parameters and their
interrelationship, related to cardio-metabolic
comorbidities.

Experimental part
Material and methods

The overweight individuals enrolled in this prospective
study were patients suffering from hip or knee osteoarthritis
scheduled for arthroplasty during 2016-2017 at the Clinic
of Orthopaedics and Traumatology of the Clinical County
Hospital Mures. We included in the study group 57 subjects
aged ranging between 50-91 years and having BMI
between 25-30 kg/m2 undergoing total knee or hip
arthroplasty. Patients under nonsteroidal and steroidal anti-
inflammatory drugs were excluded from this study to avoid
the influence of these substances on the perioperative
status regarding laboratory assessment.  Written informed
consent was signed by each patient for participation in
this study, protection of personal data being provided by
our research team.

Demographic and antropometric data were collected,
waist circumference was also measured. This study was
approved by the ethics committee of the Clinical County
Hospital Mures. Fasting EDTA- and citrate-blood samples
were collected right before arthroplasty and 24 hours after
the intervention to determine the dynamics of
inflammator y markers (fibrinogen, hs-CRP) and
biochemical parameters (glycemia, cholesterolemia,
triglyceridemia and uricemia). HDL- and LDL-cholesterol
(calculated) values were determined only before the
intervention. After centrifugation (1500g, 20 min),
separated plasma samples were stored at -80 oC up to the
day of processing, except fibrinogen, determined on the
day of sampling. Measurement of biochemical parameters
was performed on the Cobas Integra 400 Plus analyzer of
the Advanced Research Centre of the University of
Medicine and Pharmacy in Targu Mures using Roche
Diagnostics kits.

GraphPad InStat program was used for statistical
processing of the data, applying paired Student t test and
chi square test. Gaussian distribution of the values was
evaluated by Kolmogorov-Smirnov test. Significancy of the
results was considered at p values under 0.05.

Results and discussions
The average age of the enrolled overweight patients

was 66.18 years ± 8.70 (SD), 63.16% of them being female
subjects, 47.37% from urban area. Their mean BMI was
27.64 kg/m2 ± 0.76 (SD), ranging between 26.25 and 30
kg/m2. Average waist circumference was 98.98 cm ± 5.99
(SD), the values being between 84 and 111 cm. Separating
the genders, we could observe that 94.44% of the female
subjects had waist circumference exceeding 88 cm, and
only 38.09% of the male patients had a value over 102 cm.

Gaussian distribution of data was obtained for each
followed biochemical parameter. Comparing the values of
inflammatory markers obtained before and 24 hours after
the surgery, a significant increase of plasma hs-CRP
concentration could be observed in the postoperative
sample (64.35 mg/L ± 34.35 (SD)) compared to the
preoperative one (4.90 mg/L ± 6.57 (SD)) (p<0.0001) (fig.
1).

Fibrinogen concentration did not show significant
difference between the two samples (p=0.7835), the initial
average being 369.09 mg/dL ± 99.61 (SD), 24.56% of the
subjects presenting values exceeding 400 mg/dL before
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the surgery. Strong correlation could be found between
plasma hs-CRP and fibrinogen values, especially before
surgery (p<0.0001) (fig. 2).

Regarding the measured metabolic parameters,
significant decrease of mean plasma uric acid, cholesterol
and triglyceride concentration (fig. 3) could be observed
after the intervention compared to the initial values
(p<0.0001).

Plasma glucose level of the patients was slightly higher
after the surgery, but the difference was not quite significant
(p=0.0793) (table 1).

Preoperative triglyceridemia showed negative
correlation with HDL-cholesterol level (fig. 4) and positive
correlation with LDL-cholesterol (fig. 5) and uricemia
(r=0.2827, p=0.0331). Preoperative plasma uric acid level
exceeded 7 mg/dL in 21.05% of the patients.

The interrelationship of BMI values with inflammatory
markers and with biochemical tests were also studied.

Positive correlation could be revealed between BMI values
and plasma fibrinogen concentration (r=0.2783,
p=0.0361), considering the levels obtained after the surgery
(fig. 6).

The most frequent cardio-metabolic comorbidities were
hypertension, which was present in 77.19% of the studied
patients, and type 2 diabetes mellitus, documented in
15.79% of the subjects. Obesity was previously diagnosed
in 7.02% of the cases.

Postoperative evolution of patients suffering from
osteoarthritis undergoing knee/hip arthroplasty is
dependent on the presence of comorbidities, such as
weight excess, diabetes mellitus, cardiovascular diseases.
Components of the metabolic syndrome have negative
influence on the outcome of joint replacement [18].
Evaluation of risk factors and associated diseases is an
important aspect in the monitoring of these patients,
laboratory tests providing useful information for
identification of subjects having bad prognosis. The
relationship found between BMI and postoperative
fibrinogen concentration in our study group underlines the
association between overweight and inflammatory state.

Fig. 2. Correlation between inflammatory markers measured in overweight
patients before arthroplasty (hs-CRP mg/L, fibrinogen mg/dL)

Fig. 3. Perioperative evolution of serum triglyceride
concentration in overweight patients

Fig. 1. Perioperative evolution of plasma hs-CRP level (mg/L) in
overweight patients

Table 1
DYNAMICS OF METABOLIC

PARAMETERS IN OVERWEIGHT
PATIENTS BEFORE AND AFTER

JOINT REPLACEMENT
SURGERY
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Taking into consideration the high incidence of
metabolic syndrome in the population, evaluation of
biochemical parameters and prevention of cardiovascular
complications should be an important issue of health care
services. The quality of life in patients suffering from several
disorders, especially elderly individuals, is a very serious
problem; this involves complex short and long term follow
up [8].

According to recent research data, hyperuricemia might
induce insulin resistance by increasing mitochondrial
oxidative stress and decreasing insulin-linked stimulation
of nitric oxide at the level of endothelial cells. Some clinical
studies showed the benefic effect of decreasing uricemia
to increase insulin sensitivity, which can be a useful
therapeutic tool to prevent impairment of carbohydrate
metabolic balance [11].

Cooperation between the patient with osteoarthritis and
the medical team is essential because changing the risk
factors before surgery can influence the outcome of the
intervention and reduce the complications, also the cost
of the treatment. The main important modifiable risk

factors are weight excess, lack of physical exercise,
unhealthy diet and smoking. Good control of diabetes
mellitus in patients suffering from this comorbidity is also
very important [19].

Steroidal and non-steroidal anti-inflammatory drug
administration is commonly used in patients with
osteoarthritis to reduce pain and inflammation.
Corticosteroids are the most powerful anti-inflammatory
drugs. Perioperative corticotherapy is controversial,
because steroids can have some adverse effects like delay
of bone and wound healing, deep infection and
hyperglycemia. Still, some studies showed that
glucocorticoids helped the patients in reducing pain after
surgery and could shorten the period of hospitalization [20].

Several guidelines recommend topical non-steroidal
anti-inflammator y drugs (NSAID) for treatment of
osteoarthritis. According to recent studies, diclofenac
patches were the best to relief the pain, and piroxicam
was most effective to improve the function of the joints.
Except salicylate gel, topical NSAIDs proved to be safe,

Fig. 4. Interrelationship between triglycerides and HDL-
cholesterol level in overweight patients before and after

joint replacement (negative correlation, r=-0.5701,
p<0.0001)

Fig. 6. Correlation between BMI values and
postoperative plasma fibrinogen level in overweight

patients suffering from osteoarthritis

Fig. 5. Interrelationship between triglycerides and
LDL-cholesterol level in overweight patients before

joint replacement (positive correlation, r=0.2902,
p=0.0286)
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without local or systemic adverse effects on
gastrointestinal tract and kidneys [21]. There is limited long
term effect of NSAID treatment on improving joint disability
especially in elderly subjects [5]. In severe cases, when
conservative treatment is not satisfactory, surgical
intervention is required.

A study based on a 20 year follow-up showed the
interrelationship between the presence of cardio-metabolic
risk factors and the increased risk of bilateral osteoarthritis
and reduced long-term survival. The researchers concluded
that lowering cardio-metabolic risk factors should be an
important treatment strategy to increase survival in
patients suffering from osteoarthritis, particularly in those
undergoing arthroplasty [16].

In our study group, a small percentage of patients
achieved the goal of weight loss before the surgery, most
of them managed to decrease their BMI value from the
range corresponding to class II obesity to overweight.

A similar study was performed on patients undergoing
hip or knee surgery, biochemical and inflammatory
markers being determined before the intervention and after
48 hours. Significant rise in the serum CRP concentration
was reported and significant decrease in serum uric acid
concentration [22].

A large cohort study concluded that the major cause of
death during the first three months after the surgery in
patients undergoing hip or knee arthroplasty was
represented by ischemic heart disease in 30% of the
followed patients [23].

A longer follow-up could provide more accurate data on
the evolution of cases regarding osteoarthritis and
comorbidities. The goal of the treatment is to improve the
patients’ state of health and quality of life, including their
reintegration in daily activities in the family and society, as
soon as possible.

Conclusions
Dynamics of biochemical parameters showed

significant changes due to joint replacement surgery in
overweight patients suffering from osteoarthritis.
Cholesterolemia, triglyceridemia and uricemia had
significant decrease, while glycemia was slightly
increased after the surgical intervention. Strong correlation
could be found between different components of the lipid
profile.

The most important perioperative change occurred in
the concentration of hs-CRP, the mean value being
increased 13-fold after the intervention compared to the
initial average.

Components of the metabolic syndrome were present
in the majority of the studied patients, having a negative
influence on the predicted evolution of the cases after total
knee/hip arthroplasty, thereby increasing the risk of
complications.

Further studies need to be performed for assessment of
a more complex range of metabolic and inflammatory
parameters followed in dynamics in patients having similar
pathology.
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