
HIPPOKRATIA 2021, 25, 1 33

(BMI), American Society of Anesthesiologists (ASA) 
score, duration of surgery, and Kellgren and Lawrence’s 
grade of osteoarthritis were concerned (Table 1). The av-
erage tourniquet time was 67.86 minutes in the TG group, 
which coincides with surgery duration since the tourni-
quet was released after skin closure. The NTG group 
demonstrated a non-significantly longer mean surgery 
duration than the TG group (Table 1). 

None of the patients in both groups had a major com-
plication during the postoperative period. During the first 
three postoperative months, no prosthetic joint infection 
cases, periprosthetic fracture, DVT, or pneumonic embo-
lism were recorded.

The mean preoperative variable values did not dif-
fer between the groups (Table 2). No significant differ-
ence was also found between groups postoperatively for 
most testing variables (Table 2). However, the mean IL-6 
value was non-significantly higher for the TG than the 
NTG group during the first six postoperative hours. Il-6 
demonstrated a trend to significance at the end of the first 
postoperative day. At the sixth postoperative hour, the 
mean Hct level was significantly lower (p =0.02) for the 
TG than the NTG group (Table 2). 

The flowcharts of Figure 1(a-i) depict the fluctuation 
of variables between groups during the first postoperative 
day. The time when the mean postoperative value of each 
variable differed significantly from the mean preopera-
tive one is also depicted in these charts. At the end of the 
first postoperative day, no testing variable significantly 
correlated with patients’ age or surgery duration. 

Discussion
Tourniquet use is a common practice in trauma and 

elective orthopedic surgery. However, tourniquet-in-
duced ischemia followed by reperfusion may trigger a 
cascade of potentially harmful to the patient reactions. 
This study evaluated the systematic inflammatory re-
sponse by comparing the most clinically relevant cyto-
kines and full blood counts between two groups of pa-

tients undergoing TKA with or without a tourniquet12. We 
found no significant differences concerning most testing 
variables between groups during the first postoperative 
day. The variables demonstrated the greater difference 
between groups following the sixth postoperative hour. 
The IL-6 level was non-significantly higher for TG than 
the NTG group during the first six postoperative hours 
and showed a trend towards significance at the end of the 
first postoperative day. 

IL-1b and tumor necrosis factor-a (TNF-a) are central 
proinflammatory cytokines produced by activated mac-
rophages and monocytes following tissue damage12,13. 
They stimulate other cytokines release, such as IL-6 
and adhesion molecules causing vascular injury and in-
creased vessels’ permeability12,13. Anti-IL-1b treatment in 
animal models lessens tissue injury by decreasing vas-
cular permeability, leukocyte accumulation, and mRNA 
expression of early response cytokines14. It is supported 
that the rise of IL-1b levels can only be detected using 
intraoperative sampling15. In our study, IL-1b levels were 
substantially decreased during the first postoperative 
hour and then more slowly during the first postoperative 
day in the TG group; no significant change of the mean 
IL-1b value was observed for the NTG group at the early 
postoperative hours followed by a progressive decrease 
(Figure 1a). The IL-1b levels did not reach statistical 
significance compared to preoperative values for both 
groups at any follow-up time. A similar kinematic was 
detected in young patients who underwent elective knee 
surgery under a two-hour tourniquet application8.

IL-6 is a central cytokine of the acute phase response 
produced by stimulated proinflammatory cytokines 
as IL-1b and TNF-a12,13,16. IL-6 levels increased gradu-
ally postoperatively in our study, reaching peak values 
at the sixth postoperative hour for both groups (Figure 
1b). TG group demonstrated a not significantly higher 
IL-6 value at the sixth postoperative hour than the NTG 
group. This difference showed a trend towards signifi-
cance for the TG at the end of the first postoperative 

Table 1: Comparative demographic and preoperative data of the study groups: 21 patients who underwent total knee arthro-
plasty with and 22 patients without using a tourniquet.

Tourniquet group Non-Tourniquet group p-value
Age (years)* 71.29 (8.7) 70.09 (6) 0.60@

Gender** Male    Female 4 5 1.00%

17 17
Body Mass Index (kgr/m2) * 28.3 (1.4) 29 (1.8) 0.136@

ExtremityOperated** Right    Left 10 8 0.45&

11 14
Duration of surgery (minutes)* 67.86 (6.4) 70.86 (9.5) 0.32$

ASA score *
I 8 9

0.814&II 12 11
III 1 2

Kellgren-Lawrence clas-
sification*

III 11 9 0.451&

IV 10 13
The values are given as the mean with the standard deviation in parentheses (*) or as raw numbers (**). Tests performed using @: Independent 
Sample t-test, $: Mann-Whitney test, &: Chi-square (x2) test, %: Fisher Exact test.


