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intraarticular EP was efficient to reduce the acute post-
operative hematocrit and hemoglobin drop at the first 
postop day in patients undergoing cemented TKA. This 
drug combination was also found safe with a low rate of 
complications. 

Various pre-, intra- and postoperative techniques have 
been used to control blood loss following TKA; however, 
the best is still missing. The use of TXA is an established 
method to control blood loss in several procedures, based 
on its antifibrinolytic action5. Although there were many 
concerns, especially for thromboembolic side effects, the 
application of TXA was proved safe and effective. Newer 
published data demonstrated that TXA is safe even for 
high-risk patients5.  Although different modes of applica-
tion of TXA have been proposed, there is no universally 
accepted method5.  Both intravenous and intraarticular 
use of TXA is well-established routes of administra-
tion4,12,20-22. A recent meta-analysis demonstrated that the 
combined intraarticular and intravenous administration 
of TXA were more efficient than intravenous TXA and 
control group to reduce blood loss, need for transfusion, 
and drop of hemoglobin in primary TKA23. The com-
bined TXA administration was associated with less drop 
of hemoglobin compared to the local application of TXA; 
however, the combined TXA and local TXA groups were 
proven equally effective concerning the blood loss and 
need for transfusion23. There was no significant differ-
ence between the groups as far as complications, namely 
deep vein thrombosis, pulmonary embolism, and infec-
tion were concerned23.

EP is a potent peripheral vasoconstrictor causing ag-
gregation of platelets and release of coagulation factors16. 
The effectiveness of the EP to reduce blood loss follow-
ing TKA is not fully elucidated19. A recent meta-analysis 
showed that EP was efficient to reduce the postoperative 
bleeding volume but not the postoperative hemoglobin 
drop and transfusion rate19. EP should be applied intraop-
eratively before the tourniquet is released to maximize its 
efficacy10. The intraarticular EP could also reduce hem-
orrhage by delaying the absorption and prolonging the 
action of TXA and reducing the risk of toxicity through 
several mechanisms10.  A current meta-analysis16 showed 
that the combined intraarticular TXA plus EP in patients 

undergoing total joint arthroplasty was significantly more 
effective than TXA alone in reducing blood loss, transfu-
sion rates, and hemoglobin drift. The incidence of post-
operative hematoma and deep vein thrombosis was also 
similar between the groups16. 

No previous studies have evaluated the efficacy of 
combined intravenous and intraarticular administration 
of TXA and intraarticular EP in TKA patients. Based on 
the previous favorable results of studies with combined 
intraarticular and intravenous TXA21 or combined intraar-
ticular TXA and EP16 we evaluated the effectiveness and 
safety of combined intravenous and intraarticular TXA 
with intraarticular EP. This drug combination significant-
ly reduced the postoperative hematocrit and hemoglobin 
at the first postop day compared to the control group. Al-
though the EP group received fewer transfusions com-
pared to the control group, this did not reach statistical 
significance. The optimal dosage and timing for TXA and 
EP administration are not determined in the literature16; 
the volume of locally injected TXA and EP ranges from 
1-3 g and 0.25-0.33 mg, respectively. We administrated 1 
g of intravenous TXA just before the incision and 500 mg 
TXA and 0.6mg of EP locally intraoperatively. Another 
drug combination might have different results.

Besides, no difference was found in the complication 
rate between the two groups. EP has been associated with 
complications such as pulmonary edema, delayed wound 
healing, hematoma, and edge necrosis10. The use of TXA 
has been related to deep vein thrombosis or pulmonary 
embolism24. In the current study, the additional use of EP 
did not increase the rate of complications. There was an 
equal number of wound infections, slightly higher cases 
of deep vein thromboses for the control group, and he-
matomas for the EP group (Table 3). Gao et al did not 
report any serious complications using intraarticular EP 
and TXA in TKA patents17. A recent meta-analysis also 
showed that EP was efficient to reduce the postoperative 
bleeding volume in total joint arthroplasties without in-
creasing the risk of deep vein thrombosis19. 

The present study has some limitations. First of all, 
the control group was retrospectively formed. The deter-
mination of the necessary sample size, however, strength-
ens reported results. Also, the postoperative blood test 

Table 3: Postoperative complications recorded for the two groups included in this case-control study.
Epinephrine group Control group p-value

No. of complications* 12 (11.76) 10 (9.80) 0.652 &
Type of complications
     Wound infection
     Deep vein thrombosis
     An increase in blood creatine level
     Hematoma
     Dizziness
     Hypotension
     Wound discharge

1
1
1
2
3
3
1

1
2
1
1
2
2
1

*: The values are given as raw numbers with the percentages in parentheses; &: Tests performed using Chi-square (x2) test.


