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Abstract: 
AIM: To examine the effects of patients characteristics mainly obesity on operative duration and other outcome measures of knee arthroplasty. 
METHODS: This is a retrospective chart review of 204 patients who had knee arthroplasty within the past five years (2007-2011) at King Abdulaziz Medical City (KAMC) in Riyadh, Kingdom of Saudi Arabia. The data collection form was developed utilizing the literature review to gather all the needed variables. Data were gathered from admission notes, nursing notes, operative reports and discharge summaries.
RESULTS: A feasible sample of 204 patients were included in the study. Of those patients, 155 (76%) are females. The mean age was 70.1 years for males (SD ± 9.4) and 62.7 years (SD ± 8) for females. Regarding the type of total knee replacements (TKR), 163 (79.9%) patients had unilateral TKR and 41 (20.1%) had bilateral TKR. Nine patients (4.4%) had a normal body mass index (BMI) (18.5 to < 25). Overweight patients (BMI 25 to < 30) represented 18.1%. Obesity class I (BMI 30 to < 35) and obesity class II (BMI from 35 to < 40) were present in 23% and 29.9% of the patients, respectively. Morbid obesity (BMI greater than 40) was present in 24.5%. The mean duration of surgery was 126.3 min (SD ± 30.8) for unilateral TKR and 216.6 min (SD ± 55.4) for bilateral TKR.The mean length of stay in the hospital was 12 d (SD ± 4.9). The complications that patients had after the operation included 2 patients (1%) who developed Deep Venous Thrombosis (DVTs), 2 patients (1%) developed surgical wound infections and none had pulmonary embolism (PE). Patient's characteristics (including age, gender, BMI and co-morbidities) do not have an effect on the operative duration of knee replacement nor the length of hospital stay. 
CONCLUSION: Our study shows that obesity and other patient’s characteristics do not have effect on the operative duration nor the length of hospital stay following TKR. 
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Studying the effects of obesity and other patient's characteristics on the outcome and operative duration of knee arthroplasty (KA) is of great value for both patients and physicians. Studies regarding this subject have shown conflicting results, and the importance of these factors on the decision to perform KA is debatable among surgeons. In our study, we demonstrated that higher body mass index values were not associated with longer duration of surgery. We also found that patients’ characteristics did not seem to be an important determinant of length of stay.
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INTRODUCTION  
Knee Replacement is one of the most commonly performed orthopedic procedures in the United States and United Kingdom. Over 600000 knee replacements are carried out annually in the United States. The articular surfaces that form the knee joint are covered with cartilage that functions like a shock absorber. When this cartilaginous coverage is lost or damaged, patients experience varying degrees of pain and functional impairment. 

Osteoarthritis and rheumatoid arthritis are the underlying reasons of the majority of total knee arthroplasties
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[1-4]
. Knee replacement is considered a safe and cost-effective procedure that improves patients’ quality of life, physical function and alleviates pain5[]
. Complications of knee replacement, although rare and preventable, include thromboembolism, infection and prosthesis failure6[]
. 
Many studies have reported how patients' characteristics such as age, gender and obesity influenced the outcome and prognosis of knee arthroplasty
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[7,8]
. Nonetheless, the importance of these factors on the decision to perform KA is debatable among surgeons9[]
. This may reflect the lack of available data. A systematic review of sixty-four studies concluded that future studies are needed to sort out the question of how patient characteristics affect the outcome of knee arthroplasty8[]
. With regard to the operative duration and its association with the obesity, we found relatively little literature addressing this issue. These studies have shown conflicting results, for example, a study of 172 knee replacements in United Kingdom found that higher body mass index (BMI) was associated with increased tourniquet time10[]
. However, another study conducted in Spain on 100 patients found no association between the BMI and tourniquet time11[]
.
The length of hospital stay (LOHS) following knee replacement is significantly affected by patients’ characteristics. A recent study in the United States reviewed the preoperative data of 383 patients and found the mean LOHS to be 4.35 d and that increased age and lower BMI prolonged the hospital stay12[,13]
. Furthermore, obese patients had higher revision rates in a study of 326 total knee replacements (TKR) conducted in London13[]
. Yet, another study showed that the risk of prosthesis failure was not influenced by the patient's BMI13[]
.

Only a few studies were conducted in the Kingdom of Saudi Arabia concerning knee replacement
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[14-17]
. One study in Jeddah concluded that TKR improves quality of life and the observed complications compared well with the literature15[]
. Another study surveyed patients’ attitude toward TKR[17]. However, no national or regional studies have evaluated the effect of patient’s characteristics on the outcome of the procedure.
The purpose of this study was to examine the effects of some patients’ characteristics (age, gender, obesity and co morbidities) on certain outcome measures (operative duration, revision rate, length of hospital stay and post  operative complications) of knee replacement. Main focus was on the association between the patients' BMI and operative duration of knee replacement.

MATERAILS AND METHODS
The Medical records of a feasible sample of all the patients (204) who underwent knee replacement (both unilateral and bilateral) within the past five years (2007-2011) at King Abdulaziz Medical City (KAMC) in Riyadh, Kingdom of Saudi Arabia. Most of those patients were National Guard Health Affiars (NGHA) employees (military and non-military) or their families. Almost all of them were Saudis and some live in Riyadh (the capital of Saudi Arabia), while others came from suburban areas. Data were gathered from admission notes, nursing notes, operative reports and discharge summaries.
The data collection form was developed utilizing the literature review to gather all the needed variables. It contains two main sections, the first is about the patients’ characteristics (e.g., age, gender, BMI, co-morbidities… etc.), while the second is regarding the surgery itself (e.g., date, duration and complications).

Patients’ confidentiality was maintained throughout the study, patients’ names were not used. Instead patient’s record numbers (MRN) were documented for the purpose of validation. Access to the data was restricted to the investigators. Patients’ consent was not required for this type of study. The study was approved by King Abdullah International Medical Research Center (KAIMRC) Institutional Review Board (IRB).

SPSS V20 was used. Data were entered into the program from the completed forms. Univariate analysis (frequencies) and bivariate analysis were calculated. P value of ≤ 0.05 was considered significant. Different statistical test were used including ANOVA and t-tests.

RESULTS
A total of 204 patients who underwent knee replacement surgery were included in the study. Of those, 155 (76%) were females. Females' mean age was 62.7 years (SD ± 8) while males' mean age was 70.1 (SD ± 9.4) years. 

Only 9 patients (4.4%) had a normal BMI (18.5 to 25). Overweight patients (BMI 25 to 30) represented 18.1%. Obesity class 1 (BMI 30 to 35) and obesity class 2 (BMI from 35 to 40) were present in 23% and 29.9% of the patients, respectively. Morbid obesity (BMI greater than 40) was present in 24.5% of the patients (Table 1).
Hypertension was present in 126 (61.8%) patients, diabetes was present in 84 (41.2%) patients, and Dyslipidemia was present in 67 patients (32.8%). Osteoarthritis was the main cause of TKR (99.5%) of patients. One hundred and sixty-three (79.9%) patients had unilateral TKR while the rest had bilateral TKR. The mean duration of surgery was 126.3 min (SD ± 30.8) for unilateral TKR and 216.6 minutes (SD ± 55.4) for bilateral TKR. The mean length of stay in the hospital was 12 d (SD ± 4.9).

Two patients (1%) developed Deep Venous Thrombosis (DVT), 2 patients (1%) had surgical wound infection and none had pulmonary embolism (PE) (Table 1).
T-test was used to assess the association between patient's gender and the mean operative duration. P values for unilateral and bilateral TKR are non significant (P = 0.69 for unilateral, 0.51 for bilateral). There is no difference between males and females with regard to the operative duration in either groups of TKR.

ANOVA test was used to assess the association between the BMI of patients and the operative duration. P = 0.28 for unilateral and P = 0.66 for bilateral TKR which means that there is no association between the BMI and operative duration in either groups.

There is no association between the presence of diabetes milletus, hypertension or dyslipidemia with the operative duration in both groups (Table 2).
Table 3 shows no difference between males and females with regard to the length of hospital stay (LOHS) in either groups (P = 0.37 for unilateral, 0.79 for bilateral), also there is no association between the BMI and LOS in either groups (P = 0.27 for unilateral, 0.32 for bilateral) 
DISCUSSION
Studying the effects of obesity (as measured by the BMI) and other patient's characteristics on the outcome and operative duration of KR is of great value for both patients and physicians.

In our study we found that the BMI is not associated with the operative duration of knee replacement.  In other words, we demonstrated that higher BMI values were not associated with longer duration of surgery in both unilateral and bilateral knee replacement. Thus, we believe that the BMI should not be considered an indicator for prolonged operative time when performing knee replacement. This information is important because it will allow surgeons to appropriately utilize the operating room time and resources. Our finding is supported by the results of a study conducted in Spain on 100 patients who found that the BMI doesn’t affect the operative duration[11]. However, a UK study that included 172 patients showed that higher BMI was associated with increased operative time[10]. Recently, two studies in New York, United States, found that obesity was related to longer duration of unilateral knee replacement
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[18,19]
.

Our results showed that certain patients’ characteristics (namely: age, gender and co-morbidities) did not have an effect on the operative duration of knee replacement. To the best of our knowledge there are no studies that looked at the association between age, gender and co-morbidities and operative duration of knee replacement.

The mean length of stay following TKR in our study was 12 d compared to 7.6 d in a study done in United Kingdom on over 500 patients[3]. This might be explained by including pre-operative admission days in our study when calculating the length of stay. This study revealed that patients’ characteristics did not seem to be an important determinant of length of stay. A retrospective study in United States supports this as they found that age, gender, living arrangement and co-morbidities did not contribute significantly to LOHS[13].  But one recently published study in United Kingdom found that age > 80 and higher BMI were significant predictors for  prolonged hospital stay following TKR3[]
.

The effects of patients’ characteristics on the post-operative complications and knee replacement revision rate could not be assessed because the numbers were too small to do appropriate statistical analysis.

Our study showed that osteoarthritis is the leading cause for TKR. One large community house-held study in Saudi Arabia showed the prevalence of knee osteoarthritis among adult Saudi inhabitants (those aged older than 16) was 13%, of which 30% between the ages 45-55 years, this was doubled by the age of 65 year20[]
. In another study, 90% of patients with knee osteoarthritis were overweight and obese21[]
. 

There is a strong association between obesity and osteoarthritis, which is more in females than males (OR for males is 2.0 and for females is 3.0)22[]
.

Obesity prevalence is increasing in all areas of the Kingdom of Saudi Arabia
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[23]
. This will probably lead to increasing number of knee replacements because obesity is a well-known risk factor for osteoarthritis24[]
. 
Strengths of our research include examining the outcome of both unilateral and bilateral knee replacements. Our research question is the first to be studied in Saudi Arabia.

There are several limitations to our study. First, the inter-surgeons differences and surgeons' expertise were not accounted for when calculating the operative duration of knee replacement. Second, we looked at the total operative time which is not very accurate because other factors like anesthesia timing might affect it.  Also, the type of the implant (prosthesis) was not considered. This is a retrospective chart review study and has the limitations common to those types of study designs mainly documentation bias. Another weakness is the small sample size.

To conclude, KR is a safe and cost-effective procedure that alleviates pain and improves function. The relationship between patient's demographics and the outcome of TKR is still not clear. Our study shows that patient’s characteristics particularly obesity do not increase the operative time and do not prolong the hospital stay following TKR. We recommend that larger and controlled studies should be done to better assess this topic especially in Saudi Arabia.

Total Knee Arthroplasty is a safe procedure that alleviates pain and improves function. Patient's characteristics particularly obesity do not increase the operative time and do not prolong the hospital stay following total knee arthroplasty.

We believe that when scheduling patients for knee replacement, patient’s characteristics should not be viewed as accurate measures of operative difficulty and operative duration. However, this information should be addressed with caution as the literature review revealed contradicting results. Therefore, we recommend that larger and controlled studies should be done to better assess this topic especially in Saudi Arabia.

COMMENTS
Background

More than half million knee arthroplasties (KA) are done annually in United States, mainly due to osteoarthritis, which improves the quality of their lives. Patients with  Osteoarthritis are usually old, obese with high percentage of comorbidities. There is controversies among studies of the effect of such patient’s characteristics on the outcome of the surgery.  
Research frontiers

There is controversy among studies of the effect of age, obesity and other patients’ characteristics on the outcome of total knee arthroplasty (TKA). The result shows no effect.
Innovations and breakthroughs
There is debate among surgeons of the influence of patients’ characteristics on the outcome of TKA. A systematic review of sixty-four studies concluded that further studies are needed to sort out this conflict. This study shows that there is no association between age, gender, obesity and comorbidities on TKA outcome.

Applications

This study shows that there is no effect of patients characteristics on the outcome of TKA, surgeons don’t need to select their patients based on their characteristics to perform TKA or to predict a worse outcome.   

Terminology
Total knee replacement (TKR), also referred to as TKA, is a surgical procedure where damaged surfaces of a knee joint are removed and replaced with artificial joint or prosthesis (http://ehealthmd.com/content/what-knee-replacement#ixzz39bBCZ6ak).
Peer review

The objective of this study was to examine the effects of patient’s characteristics on operative duration following knee arthroplasty. This is an interesting study.
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Table 1 Patient’s characteristics 

	Variable
	Frequency (n)
	Percentage

	Gender:
	Males

Females
	49

155
	24%

76%

	Type of TKR
	Unilateral

Bilateral
	163

41
	79.9%

20.1%

	Co-morbidities
	Hypertension

Diabetes

Dyslipidemia
	126

84

67
	61.8%

41.2%

32.8%

	BMI
	Normal BMI

(BMI value 18.5 to < 25)
	9
	4.4%

	
	Overweight

(BMI value 25 to < 30)
	37
	18.1%

	
	Obesity class 1

(BMI value 30 to < 35)
	47
	23%

	
	Obesity class 2

(BMI value 35 to < 40)
	61
	29.9%

	
	Morbid Obesity

(BMI value > 40)
	50
	24.5%

	Post Operative Complications
	DVT

PE

Infection
	2

0

2
	1%

0%

1%


TKR: Total knee replacement; BMI: Body mass index; DVT: Deep venous thrombosis; PE: Pulmonary embolism.
Table 2 Association of patient’s characteristics and duration of surgery
	Duration of surgery vs
	Unilateral TKR
	Bilateral TKR

	
	n
	%
	Mean duration
	SD
	P value
	n
	%
	Mean duration
	SD
	P value

	Gender
	Males

Females
	35

128
	21.5%

78.5%
	124.5

126.9
	29.2

31.4
	0.69
	14

27
	34.1%

65.9%
	224.7

212.4
	50.2

58.3
	0.51

	BMI
	Normal BMI

(BMI value 18.5 to < 25)
	5
	3.1%
	115.8
	44.6
	0.28
	4
	9.8%
	239
	51.2
	0.66

	
	Overweight

(BMI value 25 to < 30)
	27
	16.6%
	117.1
	24.0
	
	10
	24.4%
	215.3
	66.3
	

	
	Obesity class 1

(BMI value 30 to < 35)
	40
	24.5%
	125.9
	37.3
	
	7
	17.1%
	228.4
	33.5
	

	
	Obesity class 2

(BMI value 35 to < 40)
	48
	29.4%
	127
	29.5
	
	13
	31.7%
	198.8
	64.3
	

	
	Morbid Obesity

(BMI value > 40)
	43
	26.4%
	133.0
	27.4
	
	7
	17.1%
	226.8
	42.5
	

	DM
	Yes

No
	63

100
	38.7%

61.3%
	124.7

127.4
	30.8

33.8
	0.59
	21

20
	51.2%

48.8%
	215.2

218.1
	56.4

55.7
	0.87

	HTN
	Yes

No
	99

64
	60.7%

39.3%
	126.3

126.3
	29.0

33.8
	1.00
	27

14
	65.9%

34.1%
	223.8

202.7
	50.3

63.7
	0.25

	DLP
	Yes

No
	52

111
	31.9%

68.1%
	126.7

126.2
	25.8

33.1
	0.92
	15

26
	36.6%

63.4%
	227.1

210.5
	42.2

61.7
	0.36


 TKR: Total knee replacement; BMI: Body mass index; DM; Diabetes mellitus; HTN: Hypertension; DLP: Dyslipidemia.
Table 3 Association of patient’s characteristics and length of hospital stay

	Length of Hospital Stay vs
	Unilateral TKR
	Bilateral TKR

	
	n
	%
	Mean
	SD
	P value
	n
	%
	Mean
	SD
	P value

	Gender
	Males

Females
	35

128
	21.5%

78.5%
	12.6

10.9
	6.3

3.7
	0.37
	14

27
	34.1%

65.9%
	14.6

15.0
	4.1

6.1
	0.79

	BMI
	Normal BMI

(BMI value 18.5 to < 25)
	5
	3.1%
	10.8
	2.5


	0.27
	4
	9.8%
	12
	2.2


	0.32

	
	Overweight

(BMI value 25 to < 30)
	27
	16.6%
	10.7
	3.6
	
	10
	24.4%
	14.7
	6.9
	

	
	Obesity class 1

(BMI value 30 to < 35)
	40
	24.5%
	12.6
	6.8
	
	7
	17.1%
	16.6
	5.6
	

	
	Obesity class 2

(BMI value 35 to < 40)
	48
	29.4%
	10.7
	3.3
	
	13
	31.7%
	13.5
	4.1
	

	
	Morbid Obesity

(BMI value > 40)
	43
	26.4%
	10.9
	3.3
	
	7
	17.1%
	17.9
	6.1
	


TKR: Total knee replacement; BMI: Body mass index.
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