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ABSTRACT 

Objective: To explore the efficacy and safety of temporary uterine packing combined with 
topical tranexamic acid (TA) as an adjunct for reducing blood loss during a hemorrhagic
cesarean delivery (CD), compared with placebo.

Methods: A prospective, open label randomized controlled trial was performed at an obstetrics
and gynecology department of a tertiary university hospital, Egypt, between January 1, 2019,
and July 1, 2023. Women were eligible if they were undergoing elective cesarean under spinal
anesthesia and were bleed around 700ml by visual analog estimation and gravimetric
measures. Participants were randomly assigned (1:1) to receive 400 μg misoprostol sublingually
plus temporary uterine packing with topical tranexamic or matched placebo. the first outcome 
was the percentage of patients for whom hemorrhage was controlled with just the trial regimen.

Results: A total of 180 women fully completed the protocol (90 in each group). Extra needs of
uterotonic or surgical procedures were performed in 26(28.9%) women within the TA group and
in 59(65.6%) controls.  Blood loss between enrolment and 6 hours later was significantly lower
within the TA group (1005.9 ± 141.3), than within the control group (1254.2 ± 228.5), (P =
0.001). Within the TA group, bleeding duration was shorter and progression to severe PPH and
PRBC transfusion was less frequent than in controls (P < 0.01).

Conclusion: Uterine packing combined with topical tranexamic acid applied at the placenta 
bed, appeared to be more effectively reduce blood loss than did placebo during hemorrhagic 
CD.
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INTRODUCTION 

Postpartum hemorrhage (PPH) may be a total blood loss greater than 1000 mL with signs and 
symptoms of hypovolemia within 24 hours of the birth process, no matter the route of delivery 
[1]. 

Cesarean delivery is that the most often performed major operative procedure worldwide. The 
worldwide rise in the incidence of cesarean delivery (CD) within the past decade has possibly 
contributed to the increased rate of PPH [2]. 

Approximately over a quarter of all the lower segment, CS deliveries are complicated by primary 
PPH. So estimated blood loss of quite 700 mL should alert the obstetrician to possible 
excessive bleeding [3]. 

Blood loss after delivery could also be a complication that will occur suddenly and remain one of 
the leading causes of obstetric morbidity and mortality throughout the planet. Timely 
management strategies are urgently needed wherever women deliver. Although there's great 
progress in obstetric care, 125,000 women die from blood loss associated with delivery annually 
within the planet [4]. 

There is a worldwide commitment to decrease the speed of PPH to satisfy the need of the 
Millennium Development Goal (MDG) of reducing maternal deaths by three-quarters by the year 
2015, as PPH account for 25% of maternal mortality worldwide [5]. 

The competitive mechanism of actions of TA should be effective when applied in a topical 
fashion because it avoids fibrin degradation, TA acts directly at active bleeding and clot 
formation sites and not within the circulation. it had been previously supposed that this achieves 
a better therapeutic concentration at the location of bleeding, effectively limiting blood loss [6]. 

The current research goals must now address the role of topical application of TA to decrease 
the speed of post-partum hemorrhage, particularly in high-risk groups. Thus, TA should tend 
early and empirically as soon as a PPH is diagnosed, and before severe hemorrhage. 

Due to the paucity of trials comparing the use of topical tranexamic acid, it remains unclear 
whether the efficacy of topical TA administration in CD for reducing blood loss within the high-
risk groups for postpartum hemorrhage is capable or but that of IV administration [7,8]. 

Our hypothesis is that temporary uterine packing with topical TA effective than placebo in 
reducing postpartum blood loss during hemorrhagic CD. 

The current study compares the efficacy of temporary uterine packing combined with topical 
tranexamic with placebo in reducing blood loss during and after hemorrhagic CD. 

 

 

 



M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n

MATERIALS AND METHODS 

This study was an open label, randomized controlled trial conducted after an ethical committee 
agreement at a university hospital from January 1, 2019, to July 1, 2023. We prospectively filed 
it at clinicaltrials.gov (NCT03778242). We adherence to the CONSORT guidelines for 
randomized trial reporting. Study inclusion criteria were patients who were admitted for an 
elective or non-emergency CS during labor and exposed to intraoperative bleeding about 700 
ml diagnosed by visual analog estimation and gravimetric method thanks to atonic uterus. 
Women with a medical disorder, placenta previa, placenta accrete, allergy to TA, and 
intraoperative bleeding thanks to causes aside from uterine atony were excluded from the study. 
Patients over 40 or who have pre-existing coagulation disorders, red blood cell disease, which is 
understood to cause abnormal blood coagulation also to exclude from the study. 

Eligible participants: 
There were 2349 pregnant women at term (37:40 weeks) gestation scheduled for low 
segment CD under were invited for this study. 349 not meeting inclusion criteria and 321 
refused to participate. 1679 women undergoing elective cesarean delivery, 1442 women were 
excluded as they didn't reach 700 ml intraoperative bleeding, and 237 women who reach about 
700 ml intraoperative bleeding were included and continued the study. 57women were excluded 
during CD thanks to excessive mechanical tears during the extraction of the baby. 180 patients 
complete the study.  

All participants underwent detailed history, general, abdominal, and ultrasound examinations. 
The participants who fulfilled the eligibility criteria were explained about the study with the 
beneficial and possible adverse effects of TA. Informed written consent was obtained from them. 

Randomization: 
Patients were randomized into two groups, each compromised of ninety patients consistent 
with a two-blocked randomization list which was coded (1 or 2) at a 1:1 ratio. The randomization 
scheme was computer-generated. The allocated groups are going to be concealed in serially 
numbered sealed opaque envelopes which will only be opened after recruitment. Patient 
allocations are going to be performed during CS by an independent person, who won't rather 
be involved during this study. The trial was an open label. 
 

Intervention: 
All women performed CS by using spinal anesthesia, Pfannenstiel incision of the skin, open of 
abdomen in layers, lower uterine segment transverse incision. After delivery of the baby 10IU of 
oxytocin intravenous infusion administered by the anesthesiologist then delivery of the and 
placenta, during CS, intraoperative bleeding was estimated, if bleeding around 700 ml 
and thanks to atonic uterus then temporary uterine packing for five minutes ,with gauze of the 
dimensions soaked with 2 gm tranexamic diluted in 60ml saline acid or placebo, plus 400mc 
sublingual misoprostol. 
For all hemorrhagic CD cases, blood loss was recorded at five minutes intervals: at treatment, 5 
mint-, 10 mint-, 20 mint, and end of the operation. If the lady was stable, providers were 
asked to attend 10 min after administering trial treatment before considering additional 
interventions for the PPH, although the administration of any additional intervention at any time 
point was documented. Additional interventions and therefore the explanation for PPH (as 
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determined by the provider) were documented. At the time of discharge from the hospital, 
participants were asked about side effects. 

Blood loss estimation: 
Intraoperative blood loss was measured by adding the quantity of the contents of the suction 
bottle which was changed after delivery of the placenta to avoid being mixed with amnionic 
fluid and blood from gauze which was strictly kept for weighing. and therefore, the reform 
the difference in weight (in grams) between the dry and the soaked operation sheets and towels 
(1 gram = 1 ml.).  

Post-operative blood loss was measured by calculating the difference in weight (in grams) 
between the dry and therefore the soaked pads (1 gram = 1 ml.). then, the entire blood loss was 
calculated by the addition of intraoperative and postoperative blood loss. 
Study outcome: 
The primary outcome was the proportion of patients for whom hemorrhage was controlled with 
just the trial regimen (placebo or 2000 mg TA, followed by 400 mcg misoprostol) without 
recourse to additional treatment. 
The secondary outcome measures included estimation of intraoperative, postoperative, and 
total blood loss (ml), need for transfusion , other surgical interventions, additional uterotonics, 
and operative time. 
Also, Hemoglobin concentration was wiped out all patients preoperatively and 24 hours 
postoperative, and therefore the change in concentration was noted. Any side effects like fever, 
shivering, unpleasant taste, nausea, vomiting, and diarrhea were recorded. 

Calculation of sample size: 
The primary outcome was the proportion of women for whom bleeding was controlled with just 
the trial regimen (placebo or 2000 mg TA, followed by 400 mcg misoprostol) without recourse to 
additional treatment. Controlled bleeding was subject to provider assessment. We hypothesized 
that bleeding would stop among 89% of women within the placebo group (misoprostol alone), as 
demonstrated in previous trials on the efficacy of misoprostol to treat PPH [9]. We estimated 
that a further 10% of women who received the TA additionally to the misoprostol would 
experience cessation of bleeding with no other intervention. supported these assumptions (89% 
vs 99%), a sample of 180 PPH cases (90 per group) was required for a one-sided test with 80% 
power, alpha = 0.05. 

Statistical analysis: 
Data were entered and statistically analyzed using the Statistical Package for Social Sciences 
(SPSS) version 16. Qualitative data were described as numbers and percentages. The Chi-
square test was used for comparison between groups. Quantitative data were described as 
means (SD) or medians, as appropriate. They were tested for normality by Kolmogorov-Smirnov 
test. within the normally distributed variables, an independent sample t-test was used for 
comparison between groups. within the non-normally distributed variables, the Mann-Whitney 
test was used for comparison between groups. Odds ratios and their 95% confidence interval 
were calculated. "p-value ≤0.05" was considered to be statistically significant. 

 

 

 



M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n

RESULTS 

Out of 2349 eligible women delivered by CS .180 women were consented to participate and 
continued the study. They were randomized into two groups: tranexamic acid group and placebo 
group. (Figure 1) 
There was no significant difference between the 2 groups with reference to their age, 
weight, gestational age, parity, number of CS, an indication of CS, and initial hemoglobin. (Table 
1) 
There was a significant reduction in intraoperative blood loss within the TA group (900.4±123.3) 
compared with the placebo group (1068.3±180.2) (P=0.001). However, there was a 
significant difference in postoperative bleeding between the 2 groups. (p=0.001) 
The all-estimated blood loss during CS and 24 hours postoperative was significantly 
lower within the TA group (1005.9±141.3) than that within the placebo group (1254.2±228.5). 
(p=0.001) (Table 2) 
The incidence of transfusion was increased within the placebo group of 64 (71.1%) women 
compared with 27 (30.0 %) women within the TA group, (P=0.001). More women within 
the placebo group 59 (65.6%) than in TA group 28 (31.1%) required additional uterotonics. 
(p=0.0001) 
Also, more women within the placebo group 25 (27.7%) than in TA group 9 (10%) required more 
surgical intervention. (p=0.0001) 
There was a significant difference in operative time within the TA group (69.4±10.6) compared 
with the placebo group (69.4±10.6). (P= 0.002). 
There was no significant difference in reference to 24-hour post-operative hemoglobin 
concentration between the 2 groups. (0.844) (Table 3). 
About the side effect, there was no significant difference between the 2 groups in reference 
to nausea, vomiting, and diarrhea (P= 0,8,1,1, respectively). (Table3) 

 

DISCUSSION 

This trial demonstrates that temporary uterine packing with topical application of TA 
administered to women with hemorrhagic CD decreases blood loss, and cases diagnosed with 
PPH. In addition, TA-treated women decrease the need for extra uterotonic and extra surgical 
procedures in the form of uterine artery ligation and B lynch compression sutures to hold the 
bleeding, with the only minor, transient side effects. 

In our study, we test the application of temporary uterine packing with topical TA for secondary 
prevention of postpartum hemorrhage during hemorrhagic CD when estimated blood loss 
reaches 700 ml. Such a strategy implies that the drug must be administered only to the patient 
at risk for postpartum hemorrhage and not to every woman, as routine prophylaxis’s from PPH 
as many patients experienced CD, not suffer from blood loss more than 500ml. Our trial entails 
that topical application of TA is an option that may decrease the rate of PPH and the need for 
extra uterotonic and extra surgical maneuvers to decrease blood loss during CD.  

Also, in our study, we shoe to explore the role of topical application of TA instant of the 
intravenous route to try to decrease the potential theoretical complication from IV route 
application. The use of other routes of administration of TA should has a priority, as 
recommended by the WHO [10]. 
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The purpose of this study was to explore the potential for reducing bleeding by administering 
temporary uterine packing with topical application of TA in women with hemorrhagic CD. The 
studied population was selected based on active hemorrhage of more than 800 mL when its 
clinical course might be life-threatening. The 800-mL threshold for the definition of hemorrhagic 
CD. This selection of patients required a specific procedure for measurement and verification of 
blood loss at each time point.  

Our study the first type addresses the role of topical application of TA to hold the hemorrhagic 
CD. CRASH-2 study revealed that TA safely reduces the danger of death in bleeding trauma 
patients when administered within 3 hours [11]. within the field of obstetrics, three randomized, 
controlled trials have suggested that TA administration in women after vaginal or elective 
cesarean delivery reduces blood loss and therefore the incidence of PPH [12-14].  

Instead of acute severe hemorrhage, postpartum bleeding is usually steady. in order that 
estimated blood loss is usually only approximately half the loss. If atony persists, bleeding may 
appear to be only moderate at any given instant but may continue until serious hypovolemia 
develops. [15] 

In our study, we chose to interfere early with the use of temporary uterine packing with topical 
TA for prevention of post-partum hemorrhage during the cesarean delivery when estimated 
blood loss is about 700 ml. 

Urgent treatment of hemorrhagic CD with tranexamic acid is important for two reasons. First, 
women with post-partum hemorrhage bleed to death unnoticed and vastly. Most deaths due to 
hemorrhage occur soon after childbirth, with more than half occurring within 8 h. If treatment is 
delayed, many women who could have benefited will have complicated with morbidity and 
mortality of hemorrhage. Second, tranexamic acid is most effective when topically applied. 

Tranexamic acid should be always readily available in emergency obstetric care facilities: it is 
cost-effective, heat-stable, and widely available, with a long shelf life. 

There are 3 trials within a Cochrane review of TA used for the treatment of PPH, explore that TA 
effectively reduce blood loss [11]. 

One trial randomly allocated 152 women with post-partum hemorrhage, defined as blood loss 
>800 mL following vaginal delivery, to receive high-dose tranexamic acid (a loading dose of 4 g 
over 1 h followed by an infusion of 1 g over 6 h) or standard care [16]. 

A meta-analysis of 20,172 women, showed that tranexamic acid reduces the risk of death due to 
bleeding (RR = 0.81, 95% CI 0.65–1.00), with early treatment being more effective. Based on 
this review, the WHO updated its recommendation on the use of tranexamic acid for the 
treatment of postpartum hemorrhage [17]. 

The result of our study agrees that topical application of TA may be a safe, effective, and 
affordable treatment for hemorrhagic CD. The present research agenda must address the 
necessity for interventions to stop post-partum hemorrhage, particularly in high-risk groups. 
Tranexamic acid should be used in addition to all usual treatments for the management of HCD 
including medical, non-surgical, and surgical interventions.  

In 2015 and 2016, two systematic reviews identified 12 and 26 trials of tranexamic acid for the 
prevention of postpartum hemorrhage, respectively [18-19]. 
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One trial includes 4079 women explore that, there was no reduction in PPH, however, there was 
a one quarter reduction in clinically significant PPH [20].  

Assess the effectiveness of preventive TXA treatment to decrease PPH in women who 
underwent CD in one meta-analysis using 50 RCTs. They discovered that giving TA to low-risk 
individuals likely decreased their chance of experiencing blood loss larger than 1000 milliliters, 
and that this reduction was substantially higher in high-risk patients. Additionally, they 
discovered that TA may lessen the average total blood loss in people at low risk and may lessen 
it more in patients at high risk.  When compared to administration before to skin incision, which 
resulted in significant reductions in blood loss >1000 mL and need for blood transfusion, TXA 
given after cord clamping was linked to a minor reduction in blood loss >1000 mL and had no 
effect on the need for blood transfusion. (21-24) 

One of the strengths of our study was that the randomized study provides evidence that 
temporary uterine packing with the appliance of topical TA as an adjunct to secondary 
prevention of pot Partum hemorrhage could seem to reduce blood loss more effectively than did 
placebo with oxytocin alone. Another strength of our study is that the temporary uterine packing 
with the appliance of topical TA easy procedure, easily achievable, no need for classy 
maneuver, to supply a big decrease of blood loss and cases with PPH in cases with 
hemorrhagic CD. 

Potential limitations, first, the main weakness of this randomized, controlled study is its open 
label, unblinded character. Therefore, the results are in danger of bias. We select this protocol to 
enable the medical team ready to know the drug given to the patient during this emergent 
situation. However, centralized randomization and strict data concealment were followed. 

A second limitation is that the planning of this study wasn't powered to point out decreases 
during several invasive procedures, which are the most aim of management. Nevertheless, we 
observed a trend toward a decrease in the rate of surgical procedures. From this attitude, the 
study produced encouraging data that support the necessity for further work, like large sample 
size, multicentral, power enough to explore the efficacy of temporary uterine packing with topical 
tranexamic acid in reducing maternal morbidity and mortality in cases with hemorrhagic CD. 

CONCLUSIONS 

This study is the first to demonstrate that uterine packing combined with topical tranexamic acid 
applied at the placenta bed, appeared to be more effectively reduce blood loss than did placebo 
during hemorrhagic CD. 
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Table (1): Preoperative Characteristics of pregnant women in the study groups: - 

 

Parameters Group I 
(n = 90) 

Group III 
(n = 90) Test of signifiance 

Age (year) 29.6 ± 2.2 30.2 ± 2.6 t=1.8, p=0.07 

 Weight (kg) 
Height (cm) 
BMI 

 
68.6 ± 6.9 
163.9 ± 4.2 
25.5 ± 2.3 
 

 
68.3 ± 6.7 
163.5 ± 4.3 
25.5 ± 2.2 
 

T=0.3, p=0.7 
T=0.7, p=0.5 
T=0.05, p=0.96 

Parity (median)  
(Minimum – maximum)  2 (0 – 6)  2 (0 – 6) Z*=0.5, p=0.7 
Gestational age (weeks)  38.3 ± 0.8 38.3  ±  0.9 t=0.5, p=0.6 
    
Initial Hemoglobin  10.6 ± 0.8 10.6 ± 0.7  t=0.05, p=0.96 
indication of CS (%) 
Breech 
Patient request 
Previous CS 
Twin 
Failure to progress 
Macrosomia 

 
17(18.8) 
17(18.8) 
12(13.3) 
14(15.3) 
9(10) 
21(23.3) 

 
17(18.8) 
16(17.7) 
13(14.4) 
16(17.7) 
8(8.8) 
20(22.2) 

χ2=0.3, p=0.99 

     
     

 

BMI (body mass index), CS (Cesarean Section),  

All measures are described as mean±SD except parity as median (range) 

*Z of Mann-Whitney test 
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Table (2): Surgical outcome in the study groups: - 

 

Blood loss       Group I 
      (n = 90) 

        Group II 
         (n = 90) Test of signifiance 

  
Intraoperative  

 
1068.3 ± 180.2           900.4 ± 123.3 

                            
 
                                     t=7.3, 
p<0.001    

 
postoperative 

 
185.9±55.6 

 
           105.6±23.5 

                            
 
                               t=12.6, 
p<0.00                                
 
 

 
Total blood loss 

 
1254.2±228.5 

 
1005.9±141.3 

 
                            
                           t=8.8, 
p<0.001 

    
  Additional Uterotonics 
(%)        66 (73.3)        28 (31.1)                            χ2=32.2, 

p<0.001 

    

 

# Variables are presented as mean and standard deviation and number (percentage). 
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Table (3): operative and postoperative outcome in the study groups: - 

 

Variables Group I 
(n = 90) 

Group III 
(n = 90) Test of signifiance 

Post hemoglobin (gm/ dL) 9.7 ± 0.7 9.8  ±  0.7 t=1.2, p=0.2 

Operative time(min) 74 ± 9.1 69.4  ±  10.6  
t=3.1, p=0.002 

Hospital stays 3.8 ± 0.8 3.8 ± 0.7 t=0.1, p=0.9 
    
Post-partum hemorrhage (%) 59 (65.6) 26 (28.9) χ2=24.3, p<0.001 

Need Blood Transfusion (%) 64 (71.1) 27 (30.0)  
χ2=30.4, p<0.001 

 
 
Extra surgical intervention 
(%) 
Uterine artery ligation 
b-lynch suture 

 
 
25 (27.7) 
15 (16.7) 
10(11.1) 

 
 
9 (10) 
4 (4.4) 
5 (5.6) 

                                 
                              χ2=9.8, p=0.007 
 

    
 

Nausea (%) 7 (7.8) 6 (6.7) χ2=0.1, p=0.8 
Vomiting (%) 9 (10.0) 4 (4.4) χ2=2.1, p=0.2 
Diarrhea (%) 5 (5.6) 3 (3.3) Fisher’s Exact test, p=0.7 

# Variables are presented as mean and standard deviation and number (percentage). 

 

 

 

 

 



Figure (1): Flow chart of the study.
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