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Abstract
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Context: Nonsurgical uses of tranexamic acid include the management of
bleeding associated with leukemia, ocular bleeding, recurrent hemoptysis,
menorrhagia, hereditary angioneurotic edema, and numerous other medical
problems. However, there is hardly any documentation of the use of tranexamic
acid in laparoscopic cholecystectomy. Aims: This study was conducted to evaluate
the role of tranexamic acid in limiting blood loss in laparoscopic cholecystectomy
and to evaluate the effect of blood loss on morbidity in terms of hospital stay and
mortality of the patient. Subjects and Methods: The study was conducted on sixty
patients admitted with gallstones, candidates for laparoscopic cholecystectomy.
Thirty patients received an intravenous 20 mg/kg bolus dose of tranexamic acid
at induction of anesthesia (Group A), and another thirty did not receive the
aforementioned drug at induction (Group B). Statistical Analysis: The two groups
were compared, and the data collected were entered and tabulated using Microsoft
Office Excel and analyzed using appropriate statistical tests. Results: The mean
postoperative hospital stay (2.4 vs. 2.63, P = 0.4147), drain fluid hemoglobin (Hb)
(0.83 vs. 0.90, P = 0.2087), drain fluid hematocrit (0.2434 vs. 0.2627, P = 0.3787),
mean drain output (85 vs. 87.23, P = 0.9271), mean pulse rate at the start of
surgery (74.2 vs. 75, P > 0.999), mean pulse rate 24 h after surgery (75.9 vs. 76.4,
P = 0.5775), and mean change in Hb (0.240 vs. 0.266, P = 0.2502) in both the
groups were not significant. Conclusions: There is no active role of tranexamic
acid in elective laparoscopic cholecystectomy.
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Introduction

L

aparoscopic cholecystectomy has established itself
firmly as the “gold standard” for the treatment
of gallstone disease.[1] Existing literature has focused
most exclusively on the biliary complications of this
procedure, but other complications such as significant
hemorrhage during laparoscopic cholecystectomy have
not been documented.
Tranexamic acid is a synthetic antifibrinolytic drug
released in 1970. The mechanism of action for
synthetic antifibrinolytics is competitive blockade of
the lysine‑binding sites of plasminogen, plasmin, and
tissue plasminogen activator. The reversible blockade
impedes fibrinolysis and blood clot degradation.
Plasmin inhibition by tranexamic acid may also
help prevent platelet degradation.[2] The half‑life of
tranexamic acid is approximately 80 min, provided there
is normal renal function.[3] Intravenous administration
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of tranexamic acid has been routinely used for many
years to reduce hemorrhage during and after surgical
procedures such as coronary artery bypass and
scoliosis surgery. Tranexamic acid has been found to
be very useful in reducing blood loss and the incidence
of blood transfusion in these surgeries.[4,5] This study
was conducted to assess the role of tranexamic acid in
the prevention of excessive bleeding in laparoscopic
cholecystectomy.

Subjects

and

Methods

This was a prospective study. Sixty patients suffering
from cholelithiasis and undergoing laparoscopic
cholecystectomy were divided into two groups randomly
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by slip method. All cases were performed by experienced
laparoscopic surgeons.
Exclusion criteria

The exclusion criteria are shown as follows:
• Patients
with
bleeding
disorders,
clotting
abnormalities, or on anticoagulants
• Patients with portal hypertension and cirrhosis
• Patients with intraoperative and postoperative bile
spillage
• Patients whose gallbladder ruptured intraoperatively
• Patients who had bleeding due to trocar injury to
major blood vessels.
Preoperative workup

After taking a written informed consent, all patients
were subjected to:
1. Detailed history and clinical examination including
history of any drug intake (anticoagulants, or any
other antifibrinolytics, antiplatelets) taken before
surgery
2. Baseline investigations such as hemoglobin (Hb),
brachytherapy, computed tomography, total leukocyte
count, differential leukocyte count, fasting blood
sugar, renal function tests, pressure‑time index, liver
function tests, urine complete examination, and
abdominal ultrasonography done.
Group A received an intravenous dose 20 mg/kg of
tranexamic acid at induction of anesthesia. Group B did
not receive any dose of tranexamic acid.
Operative procedure

The standard 4‑port laparoscopic cholecystectomy was
performed in each case. The cystic artery and duct were
clipped with liga clips and divided. After extraction of
the gallbladder, 100 ml of normal saline was instilled
into peritoneal cavity (subhepatic space), and a closed
drain was inserted. Ports were closed in a standard
fashion.

Results
The results of the two groups were compared in terms
of limiting blood loss, postoperative hospital stay, and
mortality and morbidity of the patients.
Table 1 shows that Group A included 8 male patients
and 22 female patients, whereas in Group B, there were
10 male patients and 20 female patients. Combined ratio
of female to male patients in Group A and Group B was
2.33:1, which implies that the gallstone disease is more
common in females.
Table 2 shows the associated comorbidities in both groups.
A total of 25 (41%) patients had associated comorbidities.
The mean age of the patients in Group A was 44.4 years
and that of Group B was 44.33 years (P = 0.9837).
Thus, the difference of the ages in both groups was not
statistically significant. The mean postoperative hospital
stay, drain fluid Hb, drain fluid hematocrit, drain fluid
output, mean pulse rate at the start of surgery, mean pulse
rate 24 h after surgery, and mean change in Hb in both
groups were not significant [Table 3]. With the use of
tranexamic acid, no major adverse effects were recorded.
Table 1: Sex‑related distribution

Sex
Female
Male
Total

Group A (%)
22 (73.33)
8 (26.66)
30

Group B (%)
20 (66.66)
10 (33.33)
30

Total (%)
42 (70)
18 (30)
60 (100)

Table 2: Comorbidities in both the groups

Comorbidity
Diabetes mellitus
Hypertension
Drug addict
Smoker
Alcoholic
Total

Group A (%)
2 (6.66)
3 (10)
1 (3.33)
1 (3.33)
4 (13.33)
11 (36.66)

Group B (%)
3 (10)
2 (6.66)
2 (6.66)
2 (6.66)
5 (16.66)
14 (46.66)

Total
5
5
3
3
9
25

Postoperative care
Vital signs

Heart rate and blood pressure were checked at 1 h,
24 h, and 48 h after surgery. Drain output was recorded
daily, and drain fluid hematocrit and hemoglobin were
performed after 48 h, and all the patients were followed
up daily postoperatively till discharged. Hb level was
performed after 48 h and was compared with the
preoperative levels.
Statistical analysis

The two groups were compared, and the data collected
were entered and tabulated using Microsoft Office Excel
and analyzed using appropriate statistical tests.
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Table 3: Patient record

Observations
Group A
Mean age (years)
44.4
Hospital stay (days)
2.4
Drain fluid Hb (g%)
0.83
Drain fluid hematocrit
0.2434
Drain fluid output
85.00
Mean pulse rate
74.2
(start of surgery)
Mean pulse rate
75.9
(24 h after surgery)
Mean change in Hb (g%)
0.240
NS: Not significant, Hb: Hemoglobin
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Group B
44.33
2.63
0.90
0.2627
87.23
75

P
0.9837 (NS)
0.4147 (NS)
0.2087 (NS)
0.3787 (NS)
0.9271 (NS)
>0.999 (NS)

76.4

0.5775 (NS)

0.266

0.2502 (NS)
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Discussion
The advent of laparoscopic cholecystectomy has been
a significant milestone, not only in the treatment of
gallstone disease but also in the evolution of minimal
access surgical approach. The principle is to minimize
the trauma of access without compromising the exposure
of the surgical field. Laparoscopic cholecystectomy is
now considered as the “gold standard” treatment for
symptomatic gallstone disease.[6]
Tranexamic acid exerts its antifibrinolytic effect by
blocking lysine‑binding locus of plasminogen and
plasmin molecules, thereby preventing the binding
of plasminogen and plasmin to the fibrin substrate.
Tranexamic acid also inhibits conversion of plasminogen
to plasmin by plasminogen activators. It has been used in
the treatment of bleeding for many years.[7]
Hence, our experience regarding the role of tranexamic
acid in preventing blood loss in laparoscopic
cholecystectomy has been discussed, taking into account
the various parameters.
In this study, the mean age of the patients was 44.36 years,
which is comparable to the studies by Gordon et al. in
1976[8] and Danlel et al. in 1982[9], in which the mean
age of the patients undergoing cholecystectomy was 47
and 45 years, respectively.
The majority of the patients were females in both the
groups, i.e., 73.33% in Group A and 66.66% in Group B.
The percentage of females in our study (70%) is
consistent with the study conducted by Kambouris et al.
on cholecystectomy in 1973,[10] in which the percentage
of female patients was 72.6%.
Five patients (8.33%) were diabetic, five patients (8.33%)
were hypertensive, three patients (5%) were drug addicts,
and nine patients (15%) were alcoholics. Our findings
are comparable to the findings obtained by Koc et al.,[11]
who found out that 12 out of 92 patients (13.3%) in
their prospective double‑blinded randomized study on
laparoscopic cholecystectomy were diabetic. Diabetes
mellitus increases the incidence of infection, and one of
our patients had this complication.
The mean hematocrit of the drain fluid for Group A was
0.2434% and for Group B was 0.2627%. Hematocrit
of drain fluid was less in the study group showing that
blood loss was less in the study group as compared to
the control group.
The mean hemoglobin in the drain fluid of the patients
of the study group was 0.83 g%, which was less than the
control group with mean value of 0.9 g%. Hence, blood
loss was less in study group as compared to the control
group, but the result was not statistically significant.

Gohel et al. in 2007[7] concluded that tranexamic acid
is effective in decreasing blood loss during and after
cesarean section.
There was less blood loss in the study group who
received tranexamic acid as a bolus dose as compared
to the control group who did not receive tranexamic
acid as a bolus dose in laparoscopic cholecystectomy.
Tranexamic acid showed decrease in blood loss in the
study group, but it was statistically insignificant.
The mean days of hospitalization in our study Group A
were 2.4 days, which was less as compared to mean days
of hospitalization in Group B, i.e., 2.63 days. However,
the result was statistically insignificant. These results
were similar to the study by Choi et al.[12] on the effect
of tranexamic acid on blood loss during orthognathic
surgery (bimaxillary osteotomy), in which there was
no significant difference in the length of hospital stay
between the two groups.
There was no significant alteration in mean pulse of the
patients in the study group following administration of
tranexamic acid 24 h after surgery, signifying minimal
blood loss, intra‑ and postoperatively. Similarly, there
were no significant alterations in the vital signs of the
patients of the control group 24 h after surgery.
In our study, the mean change in hemoglobin in the study
group was 0.373, which was less than that of the control
group, i.e., 0.471. Similar findings were seen by Gohel
et al. in 2007[7] showing no significant difference in the
preoperative and postoperative mean hemoglobin of the
two groups in their study on the efficacy of tranexamic
acid in decreasing blood loss in cesarean section. Hence,
in our study, tranexamic acid did reduce blood loss, but it
was statistically insignificant.

Conclusion
The use of tranexamic acid decreased the intraoperative and
postoperative bleeding in laparoscopic cholecystectomy,
but it was not statistically signifi cant. This may be due to
minimal blood loss in the laparoscopic procedures. There
is no active role of tranexamic acid in limiting blood loss
in elective laparoscopic cholecystectomy.
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