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was applied before skin incision until skin closure. A deep 
drain was used routinely for the first postop day. All patients 
were mobilized during the first 24 hours postoperatively. 
They received anti-embolic stockings and were encouraged 
to ambulate with partial weight bearing for 20 days postop-
eratively. All patients received rivaroxaban 10 mg (Xarelto; 
Bayer, Germany), starting 6-8 hours postoperatively and ad-
ministered once daily for a month. Transfusion was given 
when hemoglobin levels fell below 9 g/dl.

The patients of the EP group received a single dose of 
1 gr of TXA intravenously diluted in a volume of 1,000 
ml of solution at the induction of anesthesia. Besides, they 
received intraarticular injections with a mixture comprised 
of 45 ml of natural solution 0.9 %, 0.6 mg EP and 500 mg 
TXA. The patients of the control group received the same 
drug combination without EP. The injections were applied 
in equal doses in three phases. The initial dose was injected 
subcutaneously and to the capsular adhesion to the tibia at 
the beginning of surgery. The second dose was applied to 
the posterior synovial membrane and capsule during the 
femoral and tibial bone cuts. Before wound closure, the 
last injection was applied subcutaneously, to the pes anse-
rinus and the tibial attachment of the iliotibial band. 

Outcomes
The primary outcomes were the mean difference be-

tween pre- and postoperative hemoglobin and hematocrit 
level at the first postop day. All measurements were made 
in the morning by venous sampling, using the same blood 
analyzer. Secondary outcomes were the recorded compli-
cations (wound infection, wound hematoma, pulmonary 
embolism, infection, deep vein thrombosis), and the rate 
of transfusion during hospitalization between groups. 

Demographics in the form of gender, age, body mass 
index, and American Society of Anaesthesiologists score 
were collected. Furthermore, the Kellgren and Lawrence 
grade of OA, diagnosis, prophylactic anticoagulation 
therapy for other reasons than surgery, comorbidities, 
levels of preoperative and postoperative hemoglobin and 
hematocrit at 24 hours, number of blood transfusions and 
complications were also recorded.  

Statistical analysis
The determination of the samples’ necessary size was 

made according to the reported postoperative drop of he-
moglobin following TKA in the previous studies1,2. The 
fact that the postoperative drop of hemoglobin has been 

reported to range between 2.8 and 4.8 g/dl1,2 was taken 
into consideration. Besides, no Minimal Clinical Impor-
tant Difference concerning the reduction of the hemoglo-
bin postoperatively had previously been published. The 
statistical analysis showed that with sufficient power of 
0.8 and α value of 0.05, in order to see a hemoglobin 
difference of 0.5 g/dl between the groups, at least 64 pa-
tients had to be enrolled in each group. 

The normality of the data distribution was tested ac-
cording to the Kolmogorov-Smirnov and Shapiro-Wilk 
tests. All statistical tests were two-tailed. The alpha level 
was set at 0.05. Standard statistical methods were used 
for descriptive statistics. Continuous variables normally 
distributed were compared using a two-sided indepen-
dent sample t-test. Variables not normally distributed 
were evaluated with the Mann-Whitney U-test and cat-
egorical data using Chi-squared or Fisher’s test. A mul-
tivariate linear regression analysis was performed to in-
vestigate variables affecting the mean difference between 
preoperative and postoperative hemoglobin. Statistical 
analysis was performed using R studio (version 1.0.136; 
2009-2016 R Studio, Inc.) and R (version 3.3.2).

Results
The EP group demonstrated statistically significant 

higher postoperative hemoglobin (11.70 vs 10.75, p 
<0.001) and hematocrit (35.70 vs 32.25, p <0.001) com-
pared to the control group at the first postop day. The dif-
ference between the preoperative and postoperative he-
moglobin (1.59 vs 2.47, p <0.001) and hematocrit (4.45 
vs 7.30, p <0.001) was also significantly smaller, favor-
ing the EP group. The EP group received fewer transfu-
sions, but not reaching statistical significance (p =0.110) 
(Table 2). There were 12 complications recorded in the 
EP and ten in the control group. The complication rate did 
not differ significantly between groups (11.7 % vs 9.8 %, 
p =0.652) (Table 3). 

Multivariate linear regression analysis revealed that 
application of intraarticular EP was negatively associated 
(adjusted βepin = -0.93, p <0.001), whereas anticoagula-
tion therapy before the TKA was positively associated 
(adjusted βanticoag =0.43, p =0.0162), with the drop of he-
moglobin and hematocrit at the first postoperative day.

Discussion
The present study demonstrated that the application 

of intravenous and intraarticular TXA combined with 

Table 2: Comparison of the mean postoperative hemoglobin (Hb), hematocrit (Hct), the difference between pre- and postopera-
tive Hb and Hct at the first postoperative day and transfusions during hospitalization between the groups.

Outcome Epinephrine group Control group p-value
Postoperative Hb (g/dl)* 11.70 (1.33) 10.75 (1.21) <0.001 @
Postoperative Hct (%)* 35.70 (4.88) 32.25 (4.53) <0.001 $

Difference between pre- and postoperative Hb (g/dl)* 1.59 (0.78) 2.47 (0.79) <0.001 @
Difference between pre- and postoperative Hct (g/dl)* 4.45 (3.18) 7.30 (3.47) <0.001 $
Transfusions** 32 (31.3) 43 (42.5) 0.110 &

The values are given as, *: the mean with the standard deviation in parentheses, **: raw numbers with the percentages in parentheses; Tests 
performed using @: independent sample t-test, $: Mann-Whitney test, &: Chi-square (x2) test; Hb: hemoglobin, Hct: hematocrit.


