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our knowledge, no published studies evaluate the safety
and efficacy of the combined use of intravenous and intraarticular TXA plus EP for patients undergoing TKA.
In the current study, patients undergoing primary cemented TKA were administered intravenous TXA preoperatively and intraarticular drug mixture containing TXA
and EP. We aimed to compare the hemoglobin drop at the
first postop day and the safety in terms of postoperative
complications, between two groups of TKA patients; the
first group received intravenous and intraarticular TXA
plus EP (EP group), and the control group received only
intravenous and intraarticular TXA.
Materials and Methods
This single-center case-control study took place in a
tertiary academic hospital unit. The study was approved
by the Institution’s Scientific Research Board and was
conducted according to the World Medical Association
Declaration of Helsinki of 1964 as revised in 1975 and
2000. All patients were informed about their participation
in the study and gave informed consent.
Inclusion/exclusion criteria
Patients scheduled for primary cemented unilateral
TKA for end-stage knee osteoarthritis (OA) with age >18
years were included in the study. The exclusion criteria
comprised revision and bilateral knee arthroplasty, uncemented or hybrid TKA, trauma, inflammatory arthritis,
history of a thromboembolic event, coagulation disease,
and hypersensitivity to the used drugs.
The standard care of blood conservation in our institu-

tion was the intraoperative intravenous and intraarticular
administration of TXA till the end of 2016. The historical
control group was recruited from all patients undergoing
unilateral TKA by the chief surgeon during 2016 after
removing those that did not fulfill inclusion criteria. In
total, 102 out of 192 patients that were operated by the
surgeon during 2016, were eligible as controls. Thirty-six
were excluded due to revision, twenty-two due to inflammatory or posttraumatic arthritis, fourteen had a prior history of a thromboembolic event, and twenty received a
different implant. From April 2017 until May 2018, all
patients undergoing primary unilateral TKA received the
standard care plus intraarticular EP (EP group). For the
EP group, 127 patients were screened from April 2017 to
May 2018. Twenty-five patients were excluded; 12 patients for revision surgery, seven for inflammatory, and
six for posttraumatic arthritis. Recruitment stopped when
the groups reached an equal number of patients.
Two hundred and four patients were finally enrolled
in the study. The two groups were comparable for age,
sex, gender, body mass index, American Society of Anesthesiologists score, Kellgren and Lawrence grade of OA,
history, anticoagulation therapy, and level of preoperative
hemoglobin and hematocrit (Table 1).
Interventions
All patients received general anesthesia. A senior arthroplasty surgeon (E.T.) performed all knee arthroplasties
through a medial parapatellar approach. Cemented, posteriorly stabilized cobalt-chrome, metal-on-polyethylene
prostheses were used in all cases. Thigh tourniquet pressure

Table 1: The baseline characteristics, demographic and clinical data of the patients included in this case-control study regarding
the management of blood loss after cemented total knee arthroplasty.
Variables
Epinephrine Group
Control Group
p-value
Age (years)*
Female gender***

70.68 (8.82)
71 (69.61)

71.99 (6.48)
81 (79.41)

BMI (kg/m2)*

27.8 (3.90)

28.3 (3.40)

0.483 $

94/8

91/11

0.445 &

11 (10.78)
91 (89.22)

9 (8.82)
93 (91.18)

0.638 &

ASA grade (0-I/II-III)**
Kellgren & Lawrence grade***
Grade ≥ 2
Grade< 2

0.297 $
0.108 &

Comorbidities***
Not relevant
Hypertension
Diabetes Mellitus (Type 2)
Hypothyroidism
History of malignancy
Dyslipidemia
Anticoagulation therapy (Prophylactic
before surgery) (Yes)***
Hb (g/dl) *

25 (24.51)
62 (60.78)
21 (20.59)
18 (17.65)
14 (13.72)
30 (29.41)

20 (19.61)
70 (68.63)
28 (27.45)
13 (12.74)
9 (8.82)
39 (38.23)

17 (16.67)
13.29 (1.36)

18 (17.65)
13.22 (1.18)

0.825 &
0.721 @

Hct (%) *

40.78 (3.95)

40.03 (3.31)

0.127 @

0.398 &

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

