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			Abstract

			Objective: The aim of this study was to compare the clinical outcome between diabetic and non-diabetic patients after total knee replacement

			Material and methods: 351 patients were diagnosed as type 2 diabetes mellitus (T2DM) preoperatively.  These patients were matched case to case with 351 nondiabetic patients who underwent bilateral TKR in the same duration with respect to age, gender, BMI and functional status (determined by Range of motion and knee society score) at baseline. 

			Results: At 1 year follow up, there was insignificant difference in Range of motion and knee score component of knee society score (KSS). The functional score component of KSS was better in non-diabetic group (p=0.04).

			Conclusion: The functional outcome of TKR is not determined by Diabetes because there is no statistical difference in Range of motion and knee score when compared between diabetic and non-diabetic patients and there is a valid difference in function score which could be related with other co-morbidities in diabetic patients.
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			Introduction

			Total Knee Arthroplasty (TKA) is now a day a common procedure done to improve quality of life in deformed or unstable and moderate to severe painful knee joints. The most important factor which determines the success of knee arthroplasty is range of motion. For knee to function normally between 83 and 105° of ﬂexion is required [1]. A reduction in Range of motion (ROM) at the knee joint is associated with decreased mobility, compromise independence and pain [2]. Diabetes mellitus, is one of the common diseases worldwide, reported prevalence of over 180 million [3] people. Few studies showed unfavorable functional outcome in patients with diabetes than non-diabetics [4-6]. Meding et al. [4] and Robertson et al. [5] assessed the functional outcome after total knee replacement and they used the Knee Society Score (KSS) [7], the diabetic patients had worse outcome compared non-diabetic patients. Moon et al. [6] on the other hand, using the similar functional outcome tool, reported no significant difference in the outcome in diabetic as well as non-diabetic patients. However, all the above-mentioned studies are retrospective case control studies.

			
The durability of implants for total knee arthroplasty (TKA) has promising results in the recent decades with less failure rates [8], the main aim of arthroplasty outcomes is patient-reported outcomes (PROs), including pain score, functional improvement, quality of life and satisfaction after surgery [9]. Our hypothesis is that diabetes is independently related with poorer functional outcomes after primary TKA, diabetic patients with complications would have even poor functional outcomes and that this relation is also associated multiple co morbidities and multiple joints involvement in diabetic patients.

			Material and Method

			We evaluated the data of the patients undergoing simultaneous bilateral TKR for primary Osteoarthritis from April 2014 to May 2016 by a single surgeon from Pakistan national joint registry (PNJR). Of this, 351 patients were diagnosed as type 2 diabetes mellitus (T2DM) preoperatively.  These patients were matched case to case with 351 non diabetic patients who underwent bilateral TKR in the same duration with respect to age, gender, BMI and functional status (determined by ROM and knee society score) .The demographic details and baseline functional status of all the patients were recorded at the pre-operative assessment clinic and documented in PNJR. Other co-morbidities of the patients were also recorded. The study was approved by the ethics review committee of hospital

			Knee society score (KSS) has two divisions, knee score and function score.  Both scores are given 100 numbers each. Knee score determine the condition of the joint including parameters are pain (50 points), range of movement (25 points) and stability (25 points) and deductions is for flexion contracture, extensor lag and malalignment. Function score addressed the mobilization status of the patient and included the walking distance (50 points) and the ability to climb stairs (50 points) and deductions is for using any walking aids.  

			All the patients underwent simultaneous bilateral TKR by a single surgeon with same surgical technique. Posterior stabilizing implant was used in all patients. All patients received similar postoperative rehabilitation. Patients with secondary OA and other causes of arthritis of knee were excluded. The diabetic patients with other systemic complications were excluded. The patients were followed up in OPD at 2 weeks, 6 weeks, 3 months, 6 months, 1 year and 2 year post-operatively. The functional outcome tools i.e. ROM, knee score and functional score was determined by the surgeon using goniometer and documented in PNJR. We took the outcome measures of 2 year follow up for our study. Patient’s demographic details and all preoperative and postoperative data were recorded in a questionnaire. Statistical analysis was done using SPSS version 20.

			Results

			Out of 351 patients of both groups, 62% of patients were females. The difference in mean BMI (p=0.08) and mean age of patients of both groups (p=0.06) were statistically insignificant. (Table 1) Diabetic patients had high incidence of other co-morbidities (p=0.02, 0.06). The ROM and functional status of the patients of both groups were similar (Table 2). At 2 year follow up, there was insignificant difference in ROM and knee score component of knee society score (Table 3). The function score component of KSS was better in non-diabetic group (p=0.04). 

			Table 1: Demographic Data.

			
				
					
					
					
					
				
				
					
							
							Characteristic

						
							
							Diabetic (n=350)

						
							
							Non-diabetic(n=350)

						
							
							p- value

						
					

					
							
							Mean age in years

						
							
							65

						
							
							69

						
							
							0.06

						
					

					
							
							Gender: Female (%)

						
							
							217(62)

						
							
							217(62)

						
							
					

					
							
							Mean BMI in kg/m2

						
							
							33.56

						
							
							31.27

						
							
							0.08

						
					

					
							
							Other co-morbidities

						
							
							
							
					

					
							
							1)      HTN (%)

						
							
							134(34)

						
							
							92(26)

						
							
							0.02

						
					

					
							
							2)      IHD (%)

						
							
							62(17)

						
							
							48(14)

						
							
							0.06

						
					

				
			

			Table 2: Baseline Data.

			
				
					
					
					
					
				
				
					
							
							Characteristic

						
							
							Diabetic

						
							
							Nondiabetic

						
							
							p-value

						
					

					
							
							Mean ROM Rt knee

						
							
							92.22

						
							
							93.54

						
							
							0.12

						
					

					
							
							Mean ROM Lt knee

						
							
							94.17

						
							
							95.13

						
							
							0.1

						
					

					
							
							Mean Knee score Rt knee

						
							
							27

						
							
							29

						
							
							0.09

						
					

					
							
							Mean knee score Lt Knee

						
							
							31

						
							
							29

						
							
							0.08

						
					

					
							
							Function score

						
							
							37

						
							
							36

						
							
							0.18

						
					

				
			

			Table 3: At Two Year Follow-Up.

			
				
					
					
					
					
				
				
					
							
							Characteristic

						
							
							Diabetic

						
							
							Nondiabetic

						
							
							p-value

						
					

					
							
							Mean ROM Rt knee

						
							
							103.21

						
							
							105.11

						
							
							0.11

						
					

					
							
							Mean ROM Lt knee

						
							
							106.97

						
							
							104.85

						
							
							0.09

						
					

					
							
							Mean Knee score Rt knee

						
							
							75

						
							
							77

						
							
							0.06

						
					

					
							
							Mean knee score Lt Knee

						
							
							79

						
							
							80

						
							
							0.12

						
					

					
							
							Function score

						
							
							85

						
							
							89

						
							
							0.04

						
					

				
			

			Discussion

			There is unfavorable evidence as to whether diabetes mellitus alters the functional outcome and patient satisfaction after a total knee replacement (TKR). The main objective of our study was to assess that a diagnosis of diabetes mellitus preoperatively is significant independent predictors of functional outcomes at minimum two year of follow-up after TKA. Previous literature has demonstrated that the presence of diabetes mellitus has a firm association with an increased risk of morbidity and mortality [10]. In addition to this, diabetic patients have higher rate of post-operative complications which includes superficial and deep wound infections (1.2 to 12%) [11-15], and aseptic loosening. Meding et al. and Robertson et al. reported that functional outcome after TKA in diabetic patients assessed with Knee Society Score (KSS) were signiﬁcantly worse compared to non-diabetics. The results of present study are however conflicting. Those with diabetes have a inferior functional Knee Society Score at the post-operative period as compared to non-diabetes, as maybe expected. To establish a firm association whether or not a diagnosis of diabetes affects the post-operative outcome the results should have been matched for baseline values or taken on a case by case basis as was performed in our study.	

			There was no difference in clinical outcome between diabetic and non-diabetic patients as reported by Moon et al. The present study has comparable results as there is no statistical difference in knee score and ROM but major difference in function score is probably related to co-morbidities present in diabetic patients. Both groups which were chosen in this cohort are homogenous in that the patients consisted of those with a diagnosis of osteoarthritis attending the OPD for TKR and it is one of the strengths of our study. Only patients with Type 2 diabetes mellitus were included. All patients underwent the same surgical procedure and were followed-up for a minimum period of 2 year by the same surgeon. Previous literature has demonstrated that pre-operative range of motion (ROM) is the strongest predictor of post-operative ROM [16] Thus we matched the patients on a case by case basis for ROM we can precisely demonstrate that diabetes affects the outcome after TKA.

			Our study also has few limitations which need to be mentioned. We assessed the ROM using simple goniometer which has a high rate of operator depended errors in assessing range of motion, ﬂexion contracture, and extension lag in knee examinations [17-19].  The standard other methods including electro goniometry, gait analysis and radiographic examination could not be used because of large numbers of patients involved and the ethical issues regarding radiation exposure for research works. We were unable to collect the data regarding duration of diabetes because previous literature have established a strong relation between restricted joint movements and duration of diabetes, thus the question as to whether the cutoff duration of diabetes after which we might assume a poor functional outcome after total knee arthroplasty, could not be determined in our study [20-22]. Also, the diabetic control (HbA1c concentration) information was not recorded.

			It is concluded that diabetic patients probably have a less function score after TKA as compared to non-diabetic patients, but knee score and ROM have no association with diabetes at 2-year follow-up after TKR. We feel that it is the utmost duty of a surgeon to counsel the patient before procedure that because of the underlying co-morbidities, their functional outcome postoperatively is expected to be less than the non-diabetic patients.
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