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      Background

      
				Despite the advances in the design and fixation
				of implants in total knee replacement (TKR). the amount of
				postoperative bleeding is still an important issue that has not
				been resolved. This study aimed to measure the effectiveness
				of various tranexamic acid administration.			


       


      Methods

      
				This was a randomized controlled trial study, held
				from August 2014 to February 2016 at Cipto Mangunkusumo
				Hospital, Jakarta. Twenty two patients having TKR were
				divided into three groups: the control group, the tranexamic
				acid intra-articular-intraoperative group, and the intravenous
				preoperative group. Intraoperative bleeding, haemoglobin
				(Hb) level on preoperative to five-day-post-surgery, total
				drain production, total blood tranfusion needed and the drain
				removal timing were recorded and compared. Numerical data
				were analyzed by using parametric and non-parametric test,
				depended on the normality of the data.			


       


      Results

      
				The amount of blood transfusion needed in both the
				intra-articular group (200±SD 100 mL) and the intravenous
				group (238±SD 53 mL) were significantly different compared
				to those in the control group (1,016±SD 308.2 mL) (p=0.001).
				Meanwhile, there was no significant difference between the
				amount of blood transfusion needed in the intra-articular
				group and the intravenous group. Total drain production in
				the intra-articular group (328±SD 193 mL) and intravenous
				group (391±SD 185 mL) was significantly different compared
				to the control group (652±SD 150 mL) (p=0.003). No
				significant difference between the levels of both preoperative
				and postoperative haemoglobin, the amount of intraoperative
				bleeding, and the duration of drain usage.			


       


      Conclusion

      
				Intravenous and intra-articular tranexamic
				acid effectively decreased transfusion volume and drain
				production in patients undergoing TKR.			
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				Osteoarthritis (OA) is a degenerative joint disease
				that leads to disability with prevalence increasing
				with ages.1 Despite mechanical factor, systemic
				process within the body and abnormalities in
				biomechanic load make joints more vulnerable.
				About 15% of the world population has OA, and
				the number is predicted to increase twice in
				2020.2			


			
				Severe pain caused by progressive destruction
				of cartilago, intermitten inflamation, and
				other pathological process will limit the joint
				movement. Some of non-operative therapy
				such as non-steroidal anti inflamatory drugs,
				glucosamine, condhroitin sulphate become noninvasive
				solution to relieve pain and modified
				the pathological process with various rate of
				success.			


			
				Total knee arthroplasty (TKA) is thought to
				be the choice of treatment in OA with Kelgren
				Lawrence III and IV classification. TKA is aimed
				to restore the joint function nearly to normal.
				Yet, this prcedure has blood lost risk estimated
				from 800–1,700 cc; thus it is estimated that 50%
				of post TKA patients need blood transfusion.
				However, blood transfusion is a procedure with
				diverse risk and adverse effects. Hepatitis B has
				a transmission risk one in every 350,000 blood
				unit. Occasionally, blood transfusions lead to
				transfusion reactions. The reactions may vary
				from mild to severe. Transfusion related acute
				lung injury (TRALI) is a serious reaction that
				occurs one in every 5,000 transfusion. Several
				attempts have been done to avoid complications
				post-transfusion. Moreover, some studies
				showed that fibrin topical and intravenous
				injection of tranexamic acid (TXA) could
				decrease the bleeding in TKA.3			


			
				Many studies have been done to reveal the
				effects of tranexamic acid application in bleeding
				post-TKA. Nevertheless, specific research that
				compares the effects of intraoperative intraarticular
				tranexamic acid administration and
				pre-operative intravenous administration of
				rivaroxaban anti coagulant as well as modifies
				Robert Jones bandage has never been done
				in Indonesia. Therefore, we did a research to
				compare the effects of intravenous administration
				and intra-articular intraoperative injection of TXA
				on patients that underwent TKR in terms of total
				bleeding and transfusion rate post-TKA.			





			 

      
        METHODS

      


			
			 

			
				This is a randomized control trial study that was
				held from August 2014 to February 2016. Twenty
				two patients (of total 28 patients available) were
				included according to the inclusion criteria:
				aged 50–80 years old, visiting outpatient clinic
				Cipto Mangunkusumo Hospital, Jakarta, and had
				severe OA end-stage of Grade III and Grade IV
				Kelgren Lawrence criteria that underwent total
				knee arthroplasty; while the exclusion criteria
				were those who consumed anticoagulant and
				anti-thrombocyte aggregation, had preoperative
				Hb ≤10.5 g/dl for man and woman, had
				intraoperative blood loss ≥500 cc, with mental
				illness, had uncontrolled diabetes mellitus
				(DM), rheumatoid arthritis, malignancy, and
				immunosuppression, had infected knee, had
				abnormal prothrombin time (PT) and activated
				partial thromboplastin test (APTT). The
				patients were later divided into three groups of
				treatment: the control group (Group I), the intraarticular
				intra operative TXA (Group II), and the
				intravenous perioperative TXA (Group III). Each
				sample was allocated randomly to each group of
				treatment. For intravenous group, tranexamic
				acid was adminstered by injecting 500 mg of
				tranexamic acid 10 minutes before tourniquet
				was extended, while for the intra-articular
				group, tranexamic acid was given moments after
				prosthesis was implanted.			


			
				For each of the treatment group, a drain was
				installed into the articular cavity, ensuring
				routine measurement of drain production. Drain
				was clamped for six hours after surgery. In
				addition, a modified-Robert-Jones wrapping and
				daily rivaroxaban administration were conducted
				for all of the patients. Bleeding postoperative
				was considered as the main outcome that was
				measured by total drain production, haemoglobin
				rate, and number of transfusion that was needed
				for each group.			


			
				Analysis of data utilized Statistical Package for
				Social Science (SPSS) v.15 (Chicago, Illinois).
				Demographic analysis, normality of data, and
				bi-variate analysis were done on all of the data.
				The protocol of this study has been approved
				by Medical Ethics Committee of Faculty of
				Medicine, Universitas Indonesia (No. 34/UN2.F1/
				ETIK/2014) and patients were given verbal and
				written explanation and asked for consent for
				each of the groups.						




       

      
        RESULTS

      


			
			 

			
				A total of 22 patients were included in the trial.
				Mean age of the subjects were 65.1 years old
				(SD±6.82). Most of the samples were female
				(n=17, 77.3%), and the right knee was the most
				operated location (n=12, 54.5%). For each of the
				treatment group, bivariate analysis was done
				in order to assess homogenicity with a result
				showing that there was no difference for each of
				the demographic characteristics.			


			
				Mean preoperative haemoglobin was 12.1 g/dl (SD±1.13) with median blood loss of 200 ml
				(range 187–325ml) (Table 1). Haemoglobin (Hb)
				rate was measured serially before and five days
				after TKA operation was done. Generally, in all
				groups, Hb rates tended to decrease in the first
				and the second day after operation. Hb rate then
				gradually increased from day three to day five as
				can be seen in Table 2. There was no signifcant
				difference (p=0.305) between the groups in Hb
				rate changes from time to time.			


				
				 

				
					
						
							Table 1.
						
						
							Demographic and clinical characteristics of patients
							with OA Grade III and IV who underwent Total Knee Arthroplasty						
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							Table 2.
						
						
							Rate of serial haemoglobin Postoperative based on groups, tranexamic acid intra-articular, intravenous and control
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				For drain production, the volume decreased for
				all groups every day during the three-day-follow
				up. There was a significant difference between
				each group from day to day and the total drain
				production. The highest drain volume was
				measured from the control group with the median
				of 620 (range: 585–775), while the least volume
				was measured from the second group with the
				median of 230 (range: 150–550) (Table 3).			


				
				 

				
					
						
							Table 3.
						
						
							Outcome comparison for each group treated with intra-articular and intravenous TXA, and the control group						
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				The median of blood transfusion volume in all
				patients was 200 (300–1,000) ml. There was a
				significant difference (p=0,001) between the
				groups, with control group held the highest
				transfusion number. However, there was no
				significant difference between the amount of
				blood transfusion needed in the second group
				and the amount needed in the third group
				(Table 4).			


				
				 

				
					
						
							Table 4.
						
						
							Volume of blood transfusion based on interventions, intra-articular tranexamic acid, intravenous tranexamic acid and
							control						
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				Further analysis was done in between the main
				treatment groups in order to know the difference
				of outcome of the groups. Drain volume was
				compared between the intra-articular and
				intravenous group, with no significance result
				(p>0.05) as the difference. Transfusion volume
				was also compared between the intravenous and
				intra-articular group, with no significance result
				(p>0.05) as the difference.						





			 

      
        DISCUSSION

      


			
			 

			
				OA is a disease which incidentally increased as
				people get old. A study revealed that 8.9% of
				adult population are having OA. It implies that the
				probability of someone having OA is increased as
				ages.4 This result is concomitant with this study in
				which the median of subjects’ age was 65.1 years
				old. Yet, from all the groups above, there was no
				significant difference in ages.			


			
				Another characteristic is female with OA are more
				in number compared to male with OA. Sharon et
				al5 showed that anatomic, genetic, and hormonal
				were assumed to affect this difference in gender.5
				Linear to Sharon et al,5 Heidari6 stated that female
				had a bigger OA risk than males. Yet, in this study
				the p=0.304 which implied that there was no
				significant difference between sexes in the groups.			


			
				Tranexamic acid is one of the most common
				anti-bleeding used in clinical practice. However,
				in orthopedic field, the usage of the tranexamic
				acid is still debatable due to its benefit and
				risk balance.7,8 Some research have suggested
				a beneficial usage for this medicine. Research
				that was done by Chen et al9 implied that intraarticular
				tranexamic acid could lessen blood
				loss in TKR without increasing the surgery
				duration significantly. This study was conducted
				to 50 patients who underwent TKR and were
				given 1,500 mg tranexamic acid. Intravenous
				tranexamic acid was proven to decrease drain
				after operation.9			


			
				We conducted three main outcome measurements
				for this study. Drain volume was measured serially
				from the first day to the third day after operation
				was done. Blood lost decreased gradually from
				day one to day four post-operation. There
				was a significant difference in day one drain
				volume (p=0.013), day two (p=0.017), and day
				three (p=0.004) post-operation. The control
				group had the biggest number of blood in drain
				volume. Drain volume was significantly different
				(p=0.006) between groups. Generally, bleeding
				volume is found in the control group. A study
				conducted by Zhu10 showed that patients with
				bilateral TKR significantly bled more than those
				who was given tranexamic acid intra-articular or
				intavenous. Moreover, Zhu10 also showed that the
				less drain volume existed, the less Hb decreased,
				and the less the need of transfusion in group with
				tranexamic acid compared to the control group.7
				This result clearly implied the rule of tranexamic
				acid as anti-bleeding. Fibrinolisis was avoided
				because tranexamic acid competitively blocked
				the lisin receptor in plasminogen.8						


			
				Haemoglobin was measured serially before and
				until five days after operation. According to Zhu10
				Hb measurement was the best way to predict
				intraoperative blood loss, especially for blood
				loss that could not be measured by drain. Formby
				et al11 showed that Hb rate in group which was
				given tranexamic acid tended to be higher
				compared to group without tranexamic acid. In all
				group, there was a trend of Hb decrease up to two
				days postoperatively. Meanwhile in intravenous
				tranexamic acid group, it kept on decreasing until
				the third day. This phenomenon is linear with the
				study held by Sabatini et al12 where Hb decreased
				in the first three days after operation. Delta Hb
				per day was calculated by distracting the preoperative
				Hb with the postoperative Hb. From
				this study, we know that the biggest delta Hb was
				in the intravenous tranexamic group in day two
				and day three and the control group in day two.
				Besides, there was no significant difference in
				delta Hb in each group. The importance of knowing
				preoperative Hb was explained by Basora et al.13
				They concluded that low Hb preoperative was
				one of the predictor of red blood cell transfusion.
				Moreover, every 1 g/dL decreasing in Hb would
				increase the risk of transfusion 3.7 times.10			


			
				A good preoperative haemoglobin could predict
				the need for transfusion in operated patients
				generally. It was proposed that a low number of
				preoperative haemoglobin might increase the
				need for transfusion postoperative, necessitating
				a good preoperative blood preparation for
				patients in general. A lower preoperative
				haemoglobin level might be one of the reasons
				why the haemoglobin level for the intravenous
				group kept decreasing after the third day.10,14			


			
				Transfusion is the most important aspect in
				assesing preoperative bleeding. Administration
				of tranexamic acid intra-articular or intravenous
				had no significant difference in blood loss or
				transfusion rate.15-18 However, there was a
				significant difference between the group that
				was given tranexamic acid with the control
				group that was not given tranexamic acid in term
				of transfusion need. This result is linear with
				Sabatini et al12 whom stated that tranexamic acid
				had protective effect in the need of transfusion.			


			
				In conclusion, intra-articular and intravenous
				tranexamic acid group had better result in drain
				volume and transfusion volume needed in patient
				with grade III and IV OA who underwent TKA
				compared to the control group. Intra-articular
				or intravenous gave the same effects to patients
				with OA grade III and IV post-TKA. The control
				group had the biggest drain volume compared to
				other group and this result established the role of
				tranexamic acid in blocking bleeding in patients.			
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OEBPS/Images/25-4-1502-Table-1.jpg
n-22

Age, year -mean (SD) 65.1 (6.82)
Sex
Male 5(22.7)
Female 17 (77.3)
Affected side
Right 12 (54.5)
Left 10 (45.5)
Pre-operation Hb, g/dL-mean (SD) 12.1(1.13)

Intraoperative bleeding, ml, -median 200.0 (187.5-325.0)
(IQR)

Result is presented in mean (SD) for numeric and normal
distribution or median (interquatile range) for numeric ab-
normal distribution, and frequency (percentage) for propor-
tional data
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Control Group 2 Group 3

n=9 n=7 n=6 P

Preoperative Hb rate 12.0 (1.31) 12.3(0.91) 11.9 (1.23) 0.805
postoperative serial Hb rate (g/dL)

Day -1 11.3 (1.77) 10.9 (0.50) 10.6 (0.87) 0.597

Day -2 9.5 (0.77) 9.7 (0.76) 9.4 (1.03) 0.711

Day -3 9.7 (0.86) 10.6 (1.26) 9.1(1.18) 0.075

Day -4 9.7 (1:11) 10.2 (0.79) 10.3 (1.25) 0.497

Day -5 10.6 (0.37) 10.7 (0.45) 11.0 (0.72) 0.313

Hb rate is presented in mean (SD). *p value is calculated using parametric analitical varians (ANOVA) for mean comparison in
three groups
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Control Group 2 Group 3
n=9 n=7 n=6 P

Blood transfusion volume (mL) 775 (1,000-1,250) 200 (200-300) 195 (225-300) 0.001

Presented in median (inter-quartile range) for numerical with abnormal distribution. *p value is measured with non-parametric
Kruskall- Wallis for mean groups comparison.
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Control Group 2 Group 3 "
n=9 n=7 n=6 P
Postoperative drain volume (mL)
Day 1 350 (310-350) 150 (150-300) 260 (120-300) 0.013
Day 2 200 (150-250) 50 (30-100) 150 (112.5-200) 0.017
Day 3 100 (75-100) 50 (0-50) 40 (0-50) 0.004
Total drain volume (mL) 620 (585-775) 230(150-550) 435 (307.5-512.5) 0.006

*ANOVA was used for normally distributed data, otherwise, Kruskall-wallis was used. TXA= tranexamic acid





