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Abstract: Introduction: These days, obesity is considered an important factor for many medical
problems such as diabetes mellitus, cardiovascular diseases and joint degeneration. Obesity is one
of the leading causes of osteoarthritis and the need for arthroplasty. We aim to study the effect of
obesity and the duration of knee replacement surgery. Method: A cross-sectional study was
conducted at the orthopedic department between February 2023 and July 2023. We had 68 patients
who underwent total knee replacement surgery. Variables like age, gender, smoking history, ASA
grade, BMI, and side of injury (unilateral or bilateral) were studied. Results: Out of 68 patients, we
had 37 (54.4 %) of patients were female. The most common age group was 44- 54 years. 60.3 % of
patients were non-smokers. We had 50 patients with unilateral injury and the rest were bilateral.
ASA grade II (51 patients) were more than ASA grade I (17 patients). In this study, 41 patients were
obese and the duration for total knee replacement was 90 - 120 minutes, in contrast to overweight
patients (75 — 90 minutes) and normal patients (60-75 minutes). Conclusion: We found a significant
correlation between BMI and the duration of total knee replacement surgery. The time could be
doubled if the arthroplasty was bilateral.

Keywords: obesity; total knee replacement surgery; BMI

Introduction

In past and present, obesity is considered an important and modifiable risk factor for poor
health. There is a rise in its prevalence in most of the world especially the United States. In the
literature, it is well known and established the strong correlation between the development of knee
osteoarthritis and obesity. In addition, patients with obesity well develop a symptomatic
osteoarthritis greater than normal patients. (1)

With the advancement in orthopedics medicine, most patients with obesity and developed
osteoarthritis, they will have better quality of life if they underwent knee arthroplasty. This cost-
effective technique showed that it was a successful treatment for these patients (2).

We can calculate the body mass index (BMI) in kg/ height in meters squared.

BMI has (6 categories) according to WHO. They are: underweight, normal, pre
obesity/overweight, obesity class 1, obesity class 2 and obesity class 3.

Patients with BMI more than 30 kg/m? have shown a remarkable response to joint replacement
surgery including the quality of line and the pain (3).
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In recent years, studies have shown an increase in the duration of joint replacement and the need
for more anesthesia in patients with elevated BMI before surgery. These also can lead to increase
costs, analgesic durg administration, and infection. However, new and wide studies still not conclude
this consequence of increased BMI. (4).

For this purpose, we aimed to study the comparison between obese and non-obese patient on
duration of total knee replacement surgery.

Methods

We conducted a cross-sectional study during February 2023-July 2023.

Our main goal was to know if BMI has an effect on the duration of total knee replacement
surgery (TKR). During this time, we had 68 patients who underwent TKR surgery.

All patients were assessed by the same orthopedic surgeon before the decision of surgery. A
detailed medical and surgical history was taken. An X-ray of the affected knee was obtained for
documentation. All patients were told to sign a copy of consent before surgery.

We studied age, gender, BMI, smoking, unilateral or bilateral knee replacement, ASA (only
grade I and II). Exclusion criteria were: patients with ASA III and IV, revision surgery, osteomalacia,
and bone metastasis.

We had the same team of surgeons to perform TKR surgery. We took patients' consent to publish
all data. The duration of surgery was countered from the first minute of the incision till the closure
of the wound.

Data will be analyzed using SPSS version 23. The P-value <0.05 was considered as significant.

Results

We had a total number of 68 patients who underwent surgery with full details. We had a female
gender to be predominant in number 37 patients (54.4%), whereas the rest of the number of patients
was 31 males (45.6%).

We found the younger patient was 44 years old, whereas the older patient was 75 years old. In
order to organize the findings, we subdivided the patients to groups: Group 1 had the age from 44
years old to 54 years old, group 2 had the age of patients from 55 years old to 65 years old, and group
3 had the range of age from 66 years old to 75 years old.

We had 39 patients in group 1, 17 patients in group 2, and 12 patients in group 3 (Table 1).

Frequency Percentage
Gender
Male 31 45.6 %
Female 37 54.4 %
Age
44-54 years 39 57.3 %
55-65 years 17 25 %
66-75 years 12 17.6 %
Smoking
Smokers 27 39.7 %
Non-smokers 41 60.3 %

Data analysis showed 41 patients were nonsmokers (60.3%), whereas 27 patients were smokers
(39.7%). (Table 1).

Most of the population of our patients had grade II ASA (51 patients) in contrast to 17 patients
in which they had grade I ASA. (Table 2)

In our study, 50 patients (73.5 %) had unilateral knee arthroplasty, and the rest (18 patients) had
bilateral arthroplasty (Table 2).
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Table 2. Showing ASA grade & side of the injury.

Frequency Percentage
ASA grade
Gradel 17 25 %
Grade I 51 75 %
Side of injury
Unilateral 50 73.5 %
Bilateral 18 26.4 %

According to the BMI classification scale, out of 68 patients, there were 38 patients who were
obese (55.9 %). On the other hand, 16 patients (23.5 %) were overweight, and 14 patients (20.6 %) were
normal.

We found a strong relationship between obese patients and the duration of surgery. Out of 68
patients, 41 patients (60.2 %) needed 90 minutes to 120 minutes to complete the surgery (Table 3).

Table 3. The association of BMI classification & duration of surgery.

Normal BMI  Overweight Obese Total P value
Duration of 60 — 75 minutes 9 0 0 9
Surgery 75 - 90 minutes 0 18 0 18 0.01
90 - 120 minutes 0 0 41 41
Total 9 18 41 68

When the relationship between BMI and age, BMI and gender, BMI and side of surgery, BMI
and ASA, and BMI and duration of surgery, we found a significant p value of 0.00, indicating a
statistically significant relationship.

Discussion

For many years, BMI is considered as a primary factor for morbidity and mortality as a result of
many diseases such as coronary artery disease, diabetes mellitus, and stroke. Studies found a strong
relationship between the increase of the BMI and health risks.

Normal patients (BMI 15 kg/m? to 25 kg/m?), overweight patients (BMI 25 kg/m? to 30 kg/m?),
obese patients (BMI 30 kg/m2 to 40 kg/m?) and t morbidly obese (BMI > 40 kg/m?) (5).

When we review the literature, we found most of the previous studies confirm the relationship
between the increased BMI and degenerative knee changes.

There is an increasing in the number of patients who need knee arthroplasty. In addition, many
researchers expect to increase the number greatly in the near future.

This is a result of increasing number of patient with obesity as it is directly related to total knee
replacement.

In a previous study done by Kristen et al., he reported that risk of knee replacement surgery is
increased by more than 40% in obese or overweight individuals (6).

Many studies showed a relationship between obese patients and the increased need for knee
arthroplasty. Reviewing the literature, many studies suggested that obese patients who underwent
total knee replacement needed more time to complete the surgery. In addition, bilateral total knee
replacement needed a doubled time to perform surgery in comparison to single side surgery.

lozano et al. found no such differences in operative duration between normal and obese patients
(7).

In contrast, our study showed a significant relationship between obesity and duration of
surgery.

In a study by Valderrama et al. he concluded that early complications of total knee replacement
and BMI are not related to each other (3).
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Our study revealed that the female gender was the dominant more than males in number who
underwent total knee replacement.

This study highlights the relationship between BMI and the duration of surgery for total knee
replacement. Many and large studies are required to confirm this conclusion.

Surgeons may be reluctant to perform surgery for those with morbid obesity because of the
duration of surgery and early complications.

Conclusions

To sum up, BMI or obesity plays a major role in the duration of surgery in patients who need
total knee replacement. This time is doubled when the arthroplasty is bilateral.
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