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ABSTRACT Objective: To evaluate the effects of intraoperative administration of tranexamic acid on perioperative and postoperative bleed-
ing, the need for blood transfusion, the duration of the operation, and the length of hospital stay in patients undergoing myomectomy. Mate-
rial and Methods: This case-control study involved 56 patients who underwent laparotomic myomectomy at our hospital between March
2023-January 2024. Intraoperatively, 28 patients who were administered tranexamic acid and 28 control groups who did not receive tranex-
amic acid were included in the study. Demographic characteristics, platelet count, prothrombin time, characteristics of fibroids, need for ery-
throcyte suspension (ES), and pre-postoperative hemoglobin values were compared between the groups. The criteria for administering ES are
patients with a shock index above 1. Results: There was no statistically significant difference between the 2 groups in terms of demographic
characteristics, platelet count, international normalized ratio, activated partial thromboplastin time test, and fibroid parameters (p>0.05). No
statistically significant difference between postoperative 2" and 6" hour hemoglobin values (p=0.225, p=0.159 respectively). No statistically
significant difference between postoperative 2" and 6" hour hematocrit values (p=0.225, p=0.178 respectively). ES transfusion was statisti-
cally significantly lower in the tranexamic acid group than in the control group (p=0.049). Conclusion: Tranexamic acid was effective in bleed-
ing control by reducing the need for ES, but its antifibrinolytic effect was limited due to the low amount of bleeding. In the comparison
between cases that did not receive ES transfusion and the control group, there was no statistically significant difference between the hemoglobin
and hematocrit values. In the group of cases that did not undergo ES transfusion, the low amount of bleeding resulted in a low amount of fib-
rin, which limited the effect of tranexamic acid.
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The most common benign solid mass in the
uterus in women is leiomyomas. Leiomyoma is a be-
nign mass that can cause urinary symptoms, consti-
pation or infertility due to abnormal uterine bleeding,
pelvic pain, and pressure.! Leiomyomas are most
common between the ages of 30-55. Many symp-
tomatic leiomyomas are indicated for surgical re-
moval for these reasons.? Leiomyomas can be
surgically removed with abdominal or laparoscopic
myomectomy. Intraoperative bleeding occurs during

myomectomy. Anemia may be seen due to intraop-
erative bleeding, blood transfusion is required, oper-
ation times and hospital stay are prolonged.? Studies
are aimed at reducing intraoperative bleeding during
myomectomy. One of these studies was the use of in-
traoperative tranexamic acid. Tranexamic acid is an
artificial compound structurally related to the amino
acid lysine. It works by attaching to lysine-binding
sites on plasminogen, which blocks its conversion
into plasmin.* Today, it is used to reduce bleeding in
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gynecological and obstetric diseases. Research has
demonstrated that tranexamic acid decreases blood
loss during myomectomy.>¢ ( Since tranexamic acid
binds to plasminogen and inhibits plasmin activation
during the myomectomy operation, the destruction of
fibrinogen and fibrin by plasmin is prevented and the
destruction of fibrin clots is prevented. In this way,
the coagulation pathway is not disrupted and bleeding
is reduced.” The intraoperative dosing and delivery
method of tranexamic acid, whether oral or intra-
venous (IV), has been extensively studied in the con-
text of myomectomy. Administration as an IV
infusion appeared to have the highest plasma con-
centration. There is also no clear consensus on the
dose of administration.® Therefore, in our study, we
divided the patients who underwent laparotomic my-
omectomy in our clinic into 2 groups: those who were
given tranexamic acid infusion and those who were
not. The aim of our study was to evaluate the effects
of intraoperative tranexamic acid administration on
the amount of perioperative and postoperative bleed-
ing, the need for blood transfusion, the duration of
operation, and the length of hospital stay.

MATERIAL AND METHODS

Our study was designed as a prospective case—con-
trol study. The study was planned in accordance with
the Declaration of Helsinki and informed consent
forms were obtained from all patients. The study was
initiated after the approval of the hospital Clinical Re-
search Ethics Committee dated March 15, 2023 and
numbered 2023/50. Between March 2023-January
2024, 56 patients who applied to the Gynecology and
Obstetrics Clinic of Giilhane Training and Research
Hospital and underwent myomectomy with laparo-
tomy were included in our study. Women included in
the study were randomized into 2 groups according to
the status of intraoperative administration of tranex-
amic acid. Group 1 consisted of women who were ad-
ministered intraoperative tranexamic acid (n=28),
while Group 2 consisted of women who were not ad-
ministered tranexamic acid (n=28). Patients older
than >18 years who underwent laparotomic my-
omectomy were included in the study. Patients with
liver failure, renal insufficiency, and additional co-
morbidities were excluded from the study because of

diseases that may have an effect on coagulation and
bleeding amount and disrupt homogeneity in the
study group. In addition, patients with anticoagulant
drug use, history of thromboembolic disease, and al-
lergy to tranexamic acid were excluded from the
study because of contraindications. In the case group,
28 patients were given 1 g tranexamic acid in 100 cc
saline for 15 minutes IV intraoperatively. Tranexamic
acid was administered before starting to cut the
myoma capsule. In the control group, 28 patients re-
ceived only 100 cc of physiological saline to ensure
a double-blind study design, with all surgeries per-
formed by a single surgeon. The criteria for adminis-
tering erythrocyte suspension (ES) are patients with
a shock index above 1. The shock index is a parame-
ter used to quickly and practically assess the hemo-
dynamic status of a patient. The shock index is a
parameter that can be measured immediately and as-
sists in rapid clinical decision-making. Especially in
cases of sudden volume loss (massive bleeding), it
allows for prompt intervention without waiting for
blood gas analysis or complete blood count results.
In contrast, changes in hemoglobin (Hb) levels ap-
pear more slowly and reflect a delay in blood loss. In
cases of acute hemorrhage, Hb levels may initially
remain high before complete hemodilution occurs in
the body. It is calculated by dividing the pulse rate
(heartbeats per minute) by the systolic blood pressure
(mmHg). In a normal adult, the shock index is be-
tween 0.5-0.7. If the value exceeds 1, it indicates that
the patient may have severe hypovolemia, bleeding,
or cardiovascular failure.® The parameters evaluated
in the study were the demographic characteristics of
the patients (age, body weight, height), preoperative
and postoperative 2" and 6" hour Hb and hematocrit
values, preoperative platelet, international normalized
ratio and activated partial thromboplastin time test
values, type of fibroids, number of fibroids and
largest fibroid size, and intraoperative and postoper-
ative ES transfer requirement, respectively. The pa-
tient was examined at 2 h postoperatively to detect
early bleeding. The patient was examined at 6 h to
assess hemodynamic balance and evaluate the effect
of administered fluids and possible blood loss on cir-
culation. In our study, in the comparison of the dif-
ferences between the preoperative value of Hb and



the postoperative 2" and 6% hour values, the patients
who received ES transfusion had a direct effect on
the Hb value. Therefore, 1 case who received ES re-
placement in the case group and 7 cases who received
ES replacement in the control group were excluded.
The results of 48 cases were evaluated, including 27
patients who received intraoperative tranexamic acid
during laparotomic myomectomy and 21 control
groups who did not receive tranexamic acid during
laparotomic myomectomy.

STATISTICAL ANALYSIS

Statistical analyses were performed using SPSS ver-
sion 27.0 (IBM Corp., Chicago, IL, USA). A 95%
confidence interval was applied for interpretation,
and statistical significance was defined as p<0.05.
Categorical variables were described using frequen-
cies and percentages, whereas continuous variables
were expressed as means, standard deviations, and
minimum-maximum ranges. The chi-square test and
Fisher’s exact test were employed for analyzing the
categorical data. The distribution of the numerical
data was assessed using the Shapiro-Wilk test to de-
termine normality. Based on the outcome, normally
distributed variables were compared using the inde-
pendent samples t-test, while the Mann-Whitney U
test was used for variables not following a normal
distribution.

RESULTS

The demographic variables showed no statistically
significant variation between the groups (p>0.05)
(Table 1).

In our study, the comparison of coagulation pa-
rameters showed no statistically significant variation
between the groups (p>0.05) (Table 1).

In our study, there was no significant statistical
difference in fibroid parameters between the groups
(p>0.05) (Table 1).

The risk of bleeding is higher in the removal of
submucosal fibroids (International Federation of Gy-
necology and Obstetrics Type 0, Type 1, and Type 2
fibroids). In our study, statistical analysis showed no
significant variation in the number of submucosal fi-
broids between the groups (p>0.05) (Table 2).

TABLE 1: Comparison of demographic characteristics,
coagulation parameters and fibroid characteristics between
groups

Case (n=28) Control (n=28)
Parametres X+SD X+SD p value
Age (years) 37.145.02 37.25£6.96 0.948
Weight (kg) 67.50£11.53  69.13+10.06 0.636
Height {cm) 164.35+4.82  164.25+4.36 0.960
PLT (10°/1) 295.04+45.10  295.50+72.04 0.977
INR 1.00£0.06 1.00£0.07 0.686
aPTT (sn) 26.20+2.12 25.74+1.37 0.738
Number of fibroids (pcs) 1.79+1.55 1.79+1.10 0.532
Myoma diameter (cm) 7.43+256 7.36+1.79 0.727

*In the comparison between the groups, independent sample comparisons were made
using the t-test. The results were summarized with meanzstandard deviation values.
SD: Standard deviation; PLT: Platelet; INR: International normalized ratio; aPTT: Acti-
vated partial thromboplastin time test

TABLE 2: Comparison of the number of submucosal fibroids
between groups

Case Control Total
Myoma group n (%) n (%) n (%) p value
Type (1-2) 6 (42.8) 8 (57.2) 14 (100)
Type (other) 22 (52.3) 20 (47.7) 42 (100) 0.537
Sum 28 28 56

*in the comparison between the groups; The data were analyzed using the Chi-square
test. The results were summarized with meanzstandard deviation values.

ES transfusion is thought to affect the Hb and
hematocrit (Htc) values. For this reason, one partici-
pant from the ES transfusion group and 7 participants
from the control group were excluded from the study
before comparing the Hb and Htc values at 2 and 6 h
before and after surgery. The difference between the
Hb and Htc values before and 2 h after the operation
was not statistically significant between the case and
control groups (p>0.05). When the patients who re-
ceived intraoperative tranexamic acid infusion dur-
ing laparotomic myomectomy (case group) and those
who did not (control group) were compared, a less
downward trend was observed in the preoperative Hb
and Htc values in the group using tranexamic acid.
However, this difference was not statistically signif-
icant. There was no statistically significant difference
between the group (case) that received intraoperative
tranexamic acid infusion during laparotomic my-
omectomy and the group that did not receive intra-
operative tranexamic acid infusion (control) in terms



of the difference in Hb and Htc values before and 6 h
after the operation (p>0.05). However, in the case
group, the difference in Hb and Htc values before and
6 h after surgery was found to be lower than in the
control group. In the case group, which was given
tranexamic acid, a less downward trend was observed
in preoperative Hb and Htc values (Table 3).

In our study, the differences between the preop-
erative Hb levels of the patients in the control group
and the postoperative 2™ and 6™ hour analyses were
1.58 gr/dL and 1.8 gr/dL, respectively, and the dif-
ferences between the preoperative Hb level and the
Htc values at the postoperative 2" and 6™ hours were

TABLE 3: Comparison of the differences between the preoper-
ative Hb and Hct values and the postoperative 2" and 6" hour
values between the groups

Case (n=27)  Control (n=21)

Parameters X+SD X+SD p value
Hemoglobin {(g/dL)

Postop 2" hour (difference)  1.3+0.80 1.58+0.67 0.225

Postop 6™ hour (difference) ~ 1.4+0.91 1.80£0.79 0.159
Het (%)

Postop 2™ hour (difference)  3.85+2.56 4.7242.20 0.225

Postop 6™ hour (difference) ~ 4.44+2.83 5.52+2.57 0.178

*In the comparison between the groups, t-test was used for independent samples. The
results were summarized with meantstandard deviation values. Hb: Hemoglobin; Het:
Hematocrit; SD: Standard deviation

shown in Figure 1 as 1.3 gr/dL and 1.4 gr/dL, re-
spectively, in the case group receiving tranexamic
acid.

In our study, the differences between the preop-
erative Htc levels and the postoperative 2™ and 6
hour values in the control group were 4.72% and
5.52%, respectively. In the case group receiving
tranexamic acid, these differences were 3.85% and
4.44%, respectively, as illustrated in Figure 2.

Our study revealed a significant statistical dif-
ference between the groups regarding ES transfusion
(p<0.05). The probability of ES replacement was
88.9% (1-0.111) lower in the group given tranexamic
acid (case group) than in the control group. ES re-
placement was performed less frequently in the case
group than in the control group. Patients with a shock
index above 1 underwent ES transfusion replacement
(Table 4).

When we looked at the distribution of the cases
who underwent ES replacement in our study, 13%
were in the case group receiving tranexamic acid,
while 87% were in the control group (Figure 2).

DISCUSSION

Although numerous studies on tranexamic acid exist
in the literature, there are limited publications re-
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FIGURE 1: The course of the hemoglobin difference between the groups
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FIGURE 2: Graphical representation of ES replacement between groups
ES: Erythrocyte suspension

TABLE 4: Comparison of ES transfusion between groups
Case (n=28)  Control (n=28)
Parameters Yes/No n (%) n (%) p value
ES transfusion  Yes 1(3.6) 7 (25.0)
No 27 (96.4) 21 (75.0) 0.049
Sum 28 (100.0) 28 (100.0)

*In the comparison between the groups; Chi-square test was used. The results were
summarized with meanzstandard deviation values. ES: Erythrocyte suspension

garding its dosage and efficacy. In our study, it was
observed that the intraoperative use of tranexamic
acid during laparotomic myomectomy resulted in a
smaller decline in the preoperative and postoperative
Hb and Hct values. However, the statistical analysis
showed that the difference was not significant. Nev-
ertheless, the need for ES transfusion was signifi-
cantly lower in the tranexamic acid group than in the
control group (p<0.05).

A randomized controlled study by Abdul et al.
included 80 patients undergoing laparotomic my-
omectomy, with 40 receiving [V tranexamic acid (10
mg/kg) 15 min before the abdominal incision, while
the remaining 40 received saline. Both groups had
tourniquets applied. The results showed that the mean
intraoperative blood loss, intraoperative blood trans-
fusion rates, and mean transfusion units were signif-
icantly higher in the control group. The tranexamic
acid group experienced a significantly decreased
blood loss per 100 g of fibroid tissue extracted.

Tourniquet use has long been a technique to reduce
bleeding during myomectomy. Combining tranex-
amic acid with a tourniquet resulted in a significant
reduction in intraoperative blood loss compared with
tourniquet use alone.”"> Unlike the study by Abdul et
al.,” our research did not involve tourniquet applica-
tion; tranexamic acid was administered solely to the
case group.'’ Furthermore, ES transfusion was statis-
tically significantly lower in the case group. Hb and
Hct values were not statistically different among pa-
tients who did not require ES transfusion, suggesting
that the efficacy of tranexamic acid is linked to the
extent of bleeding and fibrin formation.

A randomized controlled trial by Devereaux et
al. included 9,535 patients undergoing non-cardiac
surgery, with 4,757 receiving a 1 g IV bolus of
tranexamic acid. The incidence of composite bleed-
ing was significantly lower in the tranexamic acid
group (9.1%) than in the placebo group (11.7%).'
Unlike this multi-center study covering various non-
cardiac surgeries, our research focused solely on la-
parotomic myomectomy in a single center, reducing
variability. Although our sample size was smaller, the
controlled environment minimized potential con-
founding factors. The Devereaux study evaluated the
composite bleeding effect of tranexamic acid over 30
days, whereas our study specifically demonstrated its
role in reducing ES transfusion, supporting Dev-
ereaux’s findings.!'®

In a 2007 study by Caglar et al., the case group
received 10 mg/kg of tranexamic acid IV 10 min be-
fore incision, followed by 1 mg/kg in 1,000 cc saline
over 10 h, while the control group received only
saline. A significant difference was found in postop-
erative blood loss, total blood loss, and operative time
between the groups. However, the perioperative
blood loss and transfusion requirements were simi-
lar. This study concluded that IV tranexamic acid in-
fusion additional benefit in
myomectomy. Unlike Caglar et al.’s study, where the

dose was calculated per kilogram, our study admin-

provided no

istered a fixed 1 g dose to all patients. While Caglar
et al. reported no difference in transfusion needs be-
tween the groups, our study found a statistically sig-
nificant reduction in ES transfusion in the tranexamic
acid group."’



A prospective randomized study by Shaaban et
al. included 132 patients undergoing laparotomic my-
omectomy, with the study group receiving perioper-
ative tranexamic acid. The tranexamic acid group had
significantly lower blood loss (407 mL) than the con-
trol group. Blood transfusion was required in 19.7%
of the tranexamic acid group compared with 34.8% in
the control group. Postoperative day-3 Hb and Hct
levels were significantly lower in the control group,
confirming the effectiveness of tranexamic acid’ in
reducing intraoperative and postoperative blood loss.
Unlike Shaaban et al., our study used a fixed 1 g dose
instead of weight-based dosing. Despite differences
in infusion solutions, both studies showed that the ef-
fect of tranexamic acid’ became more pronounced
with increasing blood loss. Our findings were con-
sistent with those of Shaaban et al., showing a sig-
nificant reduction in transfusion needs.'

A 2022 systematic review and meta-analysis by
Baradwan et al. included 7 randomized controlled tri-
als (571 patients). A significant reduction in intraop-
erative, postoperative, and total blood loss was
observed in the prophylactic tranexamic acid group.
Additionally, postoperative Hb and Hct levels were
significantly higher in the tranexamic acid group, and
hospital stays were shorter. However, no significant
differences were found in the operative time or ES
transfusion. None of the participants experienced
thromboembolic events, confirming the safety of pro-
phylactic tranexamic acid in myomectomy. Unlike
Baradwan et al.’s meta-analysis, which found no sig-
nificant difference in ES transfusion, our study
demonstrated a statistically significant reduction in
the case group, possibly due to the single-center de-
sign and the expertise of the surgeons involved."

A 2019 systematic review and meta-analysis by
Fusca et al. included 266 women undergoing laparo-
tomic myomectomy and found that tranexamic acid
significantly reduced intraoperative blood loss but did
not impact transfusion rates.'® Conversely, our study
observed a significant reduction in transfusion needs,
suggesting differences in study design or patient se-
lection.

In a 2020 double-blind randomized controlled
trial by Opoku-Anane et al., 60 patients received 15

mg/kg tranexamic acid IV 20 min before surgery. No
significant differences were found in operative time
or perioperative Hb changes, but no patients in the
tranexamic acid group required transfusions, whereas
13.3% of the placebo group did.' Our study similarly
showed a reduction in the blood transfusion rates.

A randomized controlled trial by Shady et al. di-
vided 105 patients into 3 groups: Group 1 received
saline, Group 2 received 1 g IV tranexamic acid, and
Group 3 received 2 g of topical tranexamic acid ap-
plied to the fibroid bed intraoperatively. Intraopera-
tive and postoperative blood loss were significantly
lower with both IV and topical administration of
tranexamic acid than in the control group.?® This
study highlights the potential efficacy of topical
tranexamic acid, which warrants further investiga-
tion.

A systematic review and meta-analysis by
Kathopoulis et al. included 310 patients, with 155 re-
ceiving IV tranexamic acid. The study found a sig-
nificant reduction in the total estimated blood loss,
intraoperative and postoperative blood loss, and op-
erative time. However, no significant effects were ob-
served on the postoperative Htc, Hb changes, or
transfusion rates. Unlike our study, which found a
significant in blood
Kathopoulis et al. did not observe this effect.?!

reduction transfusions,

The strengths of our study include its random-
ized controlled design, a homogeneous patient group,
and the prospective collection of data. The use of the
shock index as an objective transfusion criterion en-
hanced the study’s reliability. Additionally, demo-
graphic characteristics, Hb and Htc values, and
fibroid characteristics were analyzed comprehen-
sively. However, the limitations include the small
sample size, single-center design, and exclusion of
ES recipients, which may have influenced the full as-
sessment of blood loss. Future studies should con-
sider evaluating postoperative parameters over a
longer period to better understand the long-term ef-
fects of tranexamic acid.

CONCLUSION

The use of IV tranexamic acid in laparotomic my-
omectomy only reduces the need for erythrocyte



transfusion. The criterion for giving ES replacement
is patients with a shock index above 1, and the an-
tifibrinolytic effect of tranexamic acid occurs because
the amount of fibrin produced with the amount of
bleeding increases. When statistically the case and
control groups of those who did not undergo ES
transfusion were compared, the reason why there was
no statistically significant difference between Hb and
Hct values is understood. Because the bleeding was
low in the case group without ES, the effect was lim-
ited because the resulting fibrin was low. In future
studies on tranexamic acid effects on surgical blood
loss, the ideal dose and timing of the drug adminis-
tration, topical or systemic application method that
can reveal clear options and evaluate the results of
new studies with more cases and different medical
conditions, could be done.
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