
Iranian Red Crescent Medical Journal 
 

IRCMJ 2009; 11(3):265-270 ©Iranian Red Crescent Medical Journal 

ORIGINAL ARTICLE 

The Effect of Intravenous Tranexamic Acid on Blood 
Loss in Lumbar Hernial Disc Resection under  
Inhalation and Total Intravenous Anesthesia 
 
 
R Jalaeian Taghaddomi1*, H Mashhadinezhad2, AR Sharifian Attar1, A Peivandi1 
 
1Department of Anaesthesia, 2Department of Neurosurgery, Mashhad University of Medical 
Sciences, Mashhad, Iran 
 
 

Abstract 
 

Background: Tranexamic acid is a synthetic antifibrinolytic drug that reduces bleeding and transfusion require-
ments in cardiac surgery and total knee arthroplasty. 
In this study, we evaluated the efficacy of the prophylactic tranexamic acid on intraoperative bleeding in patients 
undergoing lumbar hernial dics resection. 
 
Methods: Eighty patients in ASA class I and II were randomized into 4 groups. In group 1, anesthesia was 
achieved by total intravenous anaesthesia and also the administration of tranexamic acid. The other groups were 
group 2, anesthetized by total intravenous anaesthesia without tranexamic acid; group 3, anesthetized by halo-
thane and the administration of tranexamic acid and group 4, anesthetized by halothane without tranexamic acid. 
Blood loss and surgeon's satisfaction were registered. 
 
Results: The amount of blood loss in group 1 was 267.1±177.3 ml; in group 2:  656±411.6 ml; in group 3: 
357±307.2 ml and in group 4: 550±406.7 ml. The least bleeding was recorded in group 1 which had a significant 
difference with groups 2 and 4 for which tranexamic acid was not administered. Blood loss in groups 2 and 4 was 
more or less similar with no significant difference. The surgeon's highest satisfaction was with group 1. No com-
plications were recorded in the 4 groups. 
 
Conclusion: We concluded that administration of prophylactic tranexamic acid in patients undergoing hernial 
disc resection has the potential to reduce intraoperative bleeding and improving visualization of the surgical field 
especially when administered with total intravenous anesthesia. 
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Introduction 
 
Reduction of bleeding during operation has been one 
of the anesthesiologist’s concerns for a long time. In 
major surgeries like cardiac surgery, transfusion of 
blood and blood products is inevitable in many cases. 
In other surgeries, bleeding leads to disturbed vision 
of the surgical field. So reduction of bleeding is fa-
vorable due to the decreased blood transfusion and its 
complications and the surgeon’s improved vision. 

Techniques commonly used to minimize bleeding are 
as follows: 

A) Controlled hypotension which is well tolerated 
in healthy subjects but it has some disadvantages in-
cluding long postanesthetic recovery for halothane, 
cyanide toxicity for nitroprusside, or the possibility of 
myocardial depression for esmolol.1 B) Total intrave-
nous anesthesia (TIVA) which is still controversial. 
For example, Chillemi et al.2 reported no beneficial 
effects of remifentanial and TIVA on the reduction of 
bleeding in hernial disc resection surgery, while in 
some studies,3,4,5 the use of TIVA techniques led to 
reduced blood loss in endoscopic sinus surgery. C) 
Use of antifibrinolytic drugs has also been reported as 
a means of reducing bleeding during operation. Wong 
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et al.,6 Neilipovitz et al.,7 and Shapiro et al.8 showed that 
tranexamic acid (TXA) reduces intraoperative blood 
loss and transfusion in major spinal surgeries. TXA is a 
synthetic antifibrinolytic drug that competitively blocks 
the lysine-binding sites of plasminogen of plasmin and 
leads to blood clot degradation.9 Prophylactic TXA re-
duces blood loss and transfusion requirements after car-
diac surgery.10-12 Hippala et al.13 and Veien et al.14 have 
demonstrated similar benefits with TXA use in patients 
undergoing total knee arthroplasty. 

Hernial disc resection which is a common neuro-
surgical procedure is associated with profound bleed-
ing because of prone position and hyperemia of the 
spinal region. Bleeding in this region not only leads 
to disturbed surgeon's visual field but also may neces-
sitate blood transfusion. 
The aim of this study was to evaluate the effects of 
TXA and also of two different methods of anesthesia 
(inhalation and TIVA) on bleeding in patients under-
going hernial disc resection. 
 
 
Materials and Methods  
 
Eighty consecutive patients scheduled for lumbar 
hernial disc resection in Ghaem Hospital affiliated to 
Mashad University of Medical Sciences were en-
rolled. Medical Faculty Ethics Committee approval 
and informed written consent from all patients were 
obtained. All patients were in ASA class I and II. The 
exclusion criteria were a history of bleeding disorder, 
chronic renal insufficiency (serum creatinine>2 
mg/dL), perioperative anemia (Hb<10 gr/dL), and 
warfarin medication. All patients were asked to stop 
taking NSAIDs one week before operation. The pa-
tients were randomly divided into four groups accord-
ing to the method of anesthesia (halothane inhalation 
or TIVA) and administration of TXA or not. The en-
velope method with random numbers was used. 
These groups were as follows: 

Group TIVA and TXA:: In this group, anesthesia 
was induced by propofol (2 mg/kg), alfentanil (20 
µg/kg) and atracurium (0.5 mg/kg) and maintained by 
propofol (80-120 µg/kg/min), alfentanil (0.3-0.4 
µg/kg/min) plus a mixture of N2O and O2 to preserve 
blood pressure and heart rate in a constant range. The 
patients in this group were slowly given 15 mg/kg of 
TXA intravenously, 20-30 minutes before skin inci-
sion and then continued for 0.1 mg/kg/min during the 
operation. Group TIVA:: Induction and maintenance 
of anesthesia was similar to the first group but TXA 

was not administered. Group Hal+ TXA: In this 
group, anesthesia was induced by propofol (2 mg/kg), 
alfentanil (20 µg/kg) and atracurium (0.5 mg/kg) and 
maintained by halothane (0.6–0.8%) plus mixture of 
N2O and O2. TXA was administered identical to 
TIVA+TXA group. Group Hal:  Induction and main-
tenance of anesthesia was similar to Hal+TXA group 
but TXA was not administered. 

Controlled ventilation was applied on all patients 
as Vt=12 ml/kg, Rate=12, I:E=1:2, PEEP=0. The pa-
tients were situated in prone position after induction 
of anesthesia and intubation. Two roles were located 
on two sides of the thorax, in such a way that the pa-
tients’ ventilation was accomplished easily. Routine 
monitoring including temperature, ECG, pulse oxi-
metry and non-invasive blood pressure measurement 
were applied on all patients. Perioperative transfused 
fluid volume was lactated ringer's solution in both 
groups, 500 ml as compensatory volume expansion, 
followed by 5 ml/kg/h as basic needs and 5 mL/kg as 
third space loss. Substitution for intraoperative blood 
loss was 3 times the amount of bleeding in both 
groups. No routine investigations for deep venous 
thrombosis or pulmonary embolism were done, but 
clinical signs of thromboembolic complications were 
investigated. Intraoperative blood loss was measured 
by weighing sponges and the amount of suction 
drainage. All the operations were performed by one 
surgeon who was blind to the patients. The surgeon 
was asked to rate the operative condition in regard to 
bleeding on a visual analog scale score, with anchors 
of 0 (negligible bleeding and high surgeon’s satisfac-
tion) and 10 (massive bleeding and poor surgeon’s sat-
isfaction). We rated the operative condition as excel-
lent when VAS≤2, good when VAS=3,4,5, intermedi-
ate when VAS=6,7,8 and bad when VAS=9,10. The 
patients’ characteristics and intraoperative variables 
including the amount of blood loss, duration of the 
surgery, hemodynamic changes, the time of awareness, 
duration of recovery period were collected in a ques-
tionnaire. Statistical analysis of the data was performed 
with SPSS version 11.5. Comparison between groups 
was performed with ANOVA, student t and the Mann-
Whitney tests. Chi-square test was used regarding gen-
der and the p< 0.05 was chosen as the significant level. 
 
 
Results 
 
The patients’ characteristics were shown in Table 1. 
There was no significant difference in relation to age, 
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sex, and body mass index (BMI). The factors that 
might affect the amount of blood loss including dura-
tion of surgery, number of disc spaces and mean arte-
rial pressure were identical in all groups (Table2). 
Our focus was on the amount of bleeding in each 
group (Table 3 and Figure1). 

There was a significant difference between 
TIVA+TXA and TIVA groups regarding the amount 
of bleeding (p=0.007). There was also a significant 
difference between TIVA+TXA and Hal groups 
(p=0.040). However, there was no significant differ-
ence between TIVA+TXA and Hal+TXA groups 
(p=0.280), TIVA and Hal groups for which no TXA 
was used (p=0.300), Hal+TXA and Hal groups (p= 

0.300), and TIVA and Hal+TXA groups (p=0.052). 
The results of the surgeon’s satisfaction were reg-

istered according to visual analog scale (VAS) score 
(Table 4). In this study, the highest rate of satisfaction 
was registered in TIVA+TXA group, which had a 
significant difference with the other groups (p= 
0.037). 

As to awareness and recovery of the patients, the 
period between the end of the operation till extuba-
tion was 6.75±2.5 minutes in TIVA group and 
9.55±2.34 minutes in halothane groups, showing a 
significant difference (p=0.001). The time of recovery 
stay was 5.6±3.5 in TIVA group and 12.3±2.9 in 
halothane groups (p<0.0001) (Table 5). 

Table 1: Demographic characteristics (Mean±SD) 
BMI (kg/m2) 
Mean±SD 

Sex (M/F) Age (yr) 
Mean±SD 

Variable  

25.56 ± 2.53 10/10  40.4 ± 7.64 TIVA+TXA 
25.67 ± 4.19 11/9  40.5  ± 12.48 TIVA 
22.79 ± 3.75 12/8  42.0 ± 17.31 Hal+TXA 
26.09 ± 4.55 12/9  42.6 ± 10.42 Hal 

 

Table 2: Duration of surgery, number of disc spaces, mean arterial pressure and PR during operation 
Total Halothane Hal+TXA TIVA TXA+TIVA P value Mean±SD  Mean±SD Mean±SD Mean±SD Mean±SD 

          Variable 

0.51  12.33 ± 53.6  11.14 ± 55.9  7.36 ± 48.6  15.23 ± 56.0  14.45 ± 53.9  Duration of sur-
gery 

0.88   1.12 ± 0.33  0.31 ±   1.1  0.31 ±   1.1 0.31 ±   1.1  0.42 ±   1.2  Number of disc 
spaces 

0.09  14.35 ± 90.62  13.76 ± 99.89  11.58 ± 86.60  13.16 ± 85.23  15.81 ± 90.76  Mean arterial 
pressure 

0.49  14.15 ± 71.98  11.73 ± 73.87  16.85 ± 75.94  12.83 ± 71.67  15.02 ± 66.44  Pulse rate 
 
 

Table 3: The amount of blood loss in each group 
Total Halothane Hal+TXA TIVA TXA +TIVA P value      

    Mean± SD  Mean± SD Mean± SD Mean± SD Mean± SD 
 
     Variable 

0.027 457. ±6 375.5  550.5±406.7 357.0 ±307.2 656.0±411.6 267.1±177.3  The amount of 
blood loss 

 
 

Table 4: Surgeon's Satisfaction in each group 
Total Halothane Hal+TXA TIVA TXA + TIVA Group 

N0.            % % N0. % N0. % N0. % N0. Incidence 
Surgeon's opinion 

34           42.5 20.0 4 50.0 10 30.0 6 70.0 14 Excellent 
22           27.5 30.0 6 30.0   6 20.0 4 30.0   6 Good 
18           22.5 30.0 6 20.0   4 40.0 8   0.0   0 Moderate 
  6             7.5 20.0 4   0.0   0 10.0 2   0.0   0 Poor  
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The incidence of bucking, laryngospasm and com-
plications in the recovery room were shown in Table 6 
and there was no significant difference between 
TIVA and Halothane groups. No major thrombotic 
event and no evidence of deep vein thrombosis were 
recorded in either group. 
 
 
Discussion 
 
The beneficial effects of TXA on the reduction of 
bleeding in cardiac surgery and total knee arthro-
plasty and major spinal surgeries have been deter-
mined. In some studies, the effect of the method of 

anesthesia on the amount of bleeding during opera-
tion has been proposed. For instance, one of the 
methods used for reduction of bleeding in endoscopic 
sinus surgery is TIVA.3,4 

In this study, we demonstrated that the method of 
anesthesia had no effect on the amount of bleeding 
during hernial disc resection, and there was no sig-
nificant difference between the two methods of inha-
lation and TIVA. Our findings are in agreement with 
those of Chillemi et al.2, indicating that adding TXA 
to TIVA causes significant reduction in bleeding in 
comparison with TIVA alone. The difference between 
TIVA+TXA and Hal groups was significant. Al-
though adding TXA to halothane anesthesia causes 
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Figure 1: The amount of blood loss 
 

Table 5: Extubation and recovery times in two groups of halothane or TIVA 
Halothane TIVA  

P value Mean±SD Mean±SD 
Variable  

0.001  ± 2.39   9.55  2.5 ± 6.75  Time to extubation 
0.001  2.9 ± 12.3  3.5 ± 5.6  Recovery stay (min) 

 

Table 6: Comparison of different complications in two groups of halothane or TIVA 
Halothane TIVA P value     

% No. % No. 
Variable 

0.19  15.0 6 25.0 10 Bucking 
1   2.5 1   2.5   1 Laryngospasm 
0.07 20.0 8   7.5   3 Complications in recovery 
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reduction in bleeding in comparison with halothane 
alone, but the difference was not significant. There-
fore, it seems that a combination of TIVA and TXA 
would have a synergistic effect on the reduction of 
bleeding in lumbar hernial disc resection which 
causes improved surgeon’s visual field. Our study 
showed the beneficial effect of TXA in reducing 
bleeding in hernial disc resection.  

Wong et al.,6 Neilipovitz et al.7 and  Shapiro et al.8 
also demonstrated that TXA reduced blood loss and 
blood transfusion in major spinal surgeries. The pri-
mary concern when administering an antifibrinolytic 
drug is the potential increased incidence of throm-
boembolic events. No patients in this study experi-
enced any complications from the use of TXA, in-
cluding deep vein thrombosis and pulmonary emboli. 
No investigations beyond physical examination and 
history taking like venography and ventilation-
perfusion scan were indicated. However, in other 
studies such as Benoni et al.15 where venography and 
ventilation-perfusion lung scanning were performed, 
the incidence of positive findings on the venography 
was comparable between non-TXA and TXA groups. 
None of these had positive findings on the lung scan-
ning. Benoni et al.15 suggested that TXA was not as-

sociated with thromboembolic events because the 
effects of TXA are more pronounced in operative 
wounds than in the peripheral venous blood, indicat-
ing that TXA does not induce a general prothrom-
botic state. In other studies in cardiac surgery, no 
thrombotic effect of TXA was reported, either.16,17 

Generally, it is concluded that although the bene-
ficial effect of TXA on reducing blood transfusion 
has been approved in cardiac surgery and major spi-
nal surgeries, it can be used in surgeries with less tis-
sue trauma like hernial disc resection. In addition to 
the reduction effect on bleeding and blood consump-
tion, it leads to a better surgeon’s visual field and sur-
gical condition. To investigate the beneficial effect of 
TXA in minor surgeries and its complications, we 
recommend the use of TXA in a larger population of 
the patients. 
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