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Effects of tranexamic acid on ischemia — reperfusion injury caused by application of tourniquet in the surgery
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ABSTRACT Objective:To explore the effects of tranexamic acid on ischemia — reperfusion injury caused by application of tourniquet in
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the surgery of total knee arthroplasty ( TKA ) . Methods:; Sixty patients with knee osteoarthritis( KOA ) were randomly divided into tranexamic
acid group and normal saline( NS) group,30 cases in each group. The patients consisted of 19 males and 41 females,and ranged in age from
61 to 79 years(Median =68 yrs)and in disease course from 3 to 20 years( Median =8 yrs). The primary unilateral TKA were performed on
all patients in the 2 groups. A pneumatic tourniquet was used during the whole surgery and a negative — pressure drainage tube was placed
before the incision was closed. The patients in tranexamic acid group were treated with intravenous drip of tranexamic acid(1 g) dissolved in
100 mL of NS, while the patients in NS group were treated with intravenous drip of 100 mL of NS after the prosthesis was installed in the
surgery and at 3 hours after the surgery respectively. After the joint capsule was sutured in the surgery,the patients in tranexamic acid group
were treated with intraarticular local perfusion with tranexamic acid(1 g) dissolved in 100 mL of NS, while the patients in NS group were
treated with intraarticular local perfusion with 100 mL of NS. The negative — pressure drainage tube was closed for 3 hours and then was re-
leased intermittently. The drainage tube was removed at 24 hours after the surgery. The operative time , intraoperative blood loss and postop-
erative 24 — hour negative — pressure drainage volume were recorded and compared between the 2 groups. The blood (5 mL) was fetched out
from ulnar vein before the surgery and at 24 and 72 hours after the surgery respectively,and the drainage fluid( 10 mL) was fetched when
the drainage tube was removed at 24 hours after the surgery. The contents of interleukin — 6 (IL —6) and tumor necrosis factor — a( TNF —
«)in peripheral blood serum and intra — articular drainage fluid were detected by using enzyme linked immunosorbent assays. Results : The
surgeries were finished successfully in all patients. There was no statistical difference in operative time and intraoperative blood loss between
the 2 groups(73.4 +/-6.5 vs 70.2 +/-8.2 min,t =1. 636,P =0.326;65 +/— 11 vs 62 +/- 15 mL,t =0. 824 ,P =0.428) . The postopera-
tive 24 — hour negative — pressure drainage volume was less in tranexamic acid group compared to NS group (217 +/-35 vs 467 +/-52 mL,
t=21.710,P =0.000) . There was interaction between time factor and group factor in contents of IL — 6 in peripheral blood serum( F =
12.312,P =0.000) . There was statistical difference in the contents of IL, — 6 in peripheral blood serum between the 2 groups in general ,in
other words , there was group effect( F =3.214,P =0.001) . There was statistical difference in the contents of IL. — 6 in peripheral blood ser-
um between different timepoints,in other words, there was time effect( F =16.531,P =0.000). The contents of IL. - 6 in peripheral blood
serum presented a time — dependent trend of increasing firstly and decreasing subsequently in both of the 2 groups,while the 2 groups were
inconsistent with each other in the variation tendency ( tranexamic acid group:6.23 +/-1.65,28.13 +/-4.21,22.09 +/-2.75 pg/mL;NS
group:6.41 +/-2.02,37.54 +/-5.31,32.52 +/-3.01 pg/mL). There was no statistical difference in the contents of IL -6 in peripheral
blood serum between the 2 groups before the surgery (¢ =1.567,P =0.268). The contents of IL -6 in peripheral blood serum were lower in
tranexamic acid group compared to NS group at 24 and 72 hours after the surgery(z =3.553,P =0. 001 ;¢ =4.537,P =0.000) . There was
interaction between time factor and group factor in contents of TNF — « in peripheral blood serum( F =17.312,P =0.000). There was sta-
tistical difference in the contents of TNF — « in peripheral blood serum between the 2 groups in general,in other words, there was group
effect( F =4.318,P =0.000) . There was statistical difference in the contents of TNF —  in peripheral blood serum between different time-
points, in other words, there was time effect ( F = 15. 231, P =0.000). The contents of TNF — o in peripheral blood serum presented a
time — dependent trend of increasing firstly and decreasing subsequently in both of the 2 groups,while the 2 groups were inconsistent with
each other in the variation tendency ( tranexamic acid group:20. 51 +/— 3. 61,35. 33 +/— 4. 35,31. 32 +/- 2. 98 pg/ml; NS group:
19.82 +/-2.96,42.85 +/-3.87,37.76 +/-3. 62 pg/ml.). There was no statistical difference in the contents of TNF — o in peripheral
blood serum between the 2 groups before the surgery(¢=1.312,P =0.316). The contents of TNF — « in peripheral blood serum were lower
in tranexamic acid group compared to NS group at 24 and 72 hours after the surgery (¢ =5.124,P =0.000;¢ =3.317,P =0.001) . The con-
tents of IL —6 and TNF - « in postoperative intra — articular drainage fluid were lower in tranexamic acid group compared to NS group
(30.23 +/-3.42 vs 38.78 +/-4.15 pg/mL,t =2. 637,P =0.018;31.65 +/—4.27 vs 41.24 +/-4.83 pg/mL,t =3.281,P =0.001).
Conclusion ; Intravenous drip of tranexamic acid and intraarticular perfusion with tranexamic acid are helpful for reducing the ischemia —
reperfusion injury caused by application of tourniquet in the surgery of TKA.
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