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Abstract

Background: Tranexamic acid (TXA) is an inexpensive therapy effective at minimizing perioperative blood loss and transfusion.
However, it remains underutilized due to safety concerns. Cleft lip and cleft palate are among the most frequent congenital anoma-
lies, accounting for 65% of head and neck anomalies, and 15000 neonates are born with these anomalies annually.
Objectives: This study aimed to investigate the effect of preoperative intravenous TXA on hemorrhage in patients undergoing cleft
palate reconstruction surgery in the Khatam Al-Anbia Hospital, Zahedan, Iran.
Methods: This clinical trial was conducted on 60 patients undergoing palatoplasty in the Khatam Al-Anbia Hospital. The patients
were randomly assigned into two groups: TXA receivers and controls. Data were collected using information forms and then ana-
lyzed using SPSS ver. 22.
Results: The mean age of the participants was 21.42±9.46 months, and of the 60 patients, 31 were boys, and 29 were girls. The mean
bleeding volume was 11.73±4.42 milliliter in the TXA receiving group and 17.36±4.99 milliliters in the control group, and the mean
duration of surgery was 41.90 ± 8.00 and 49.93 ± 11.37 minutes in the TXA receiving and control groups, respectively. The mean PT,
PTT, and Hb were not significantly different before and after surgery in the two groups.
Conclusions: Tranexamic acid causes a significant reduction in the duration of surgery and mean bleeding volume in palatoplas-
ties, but it has no effects on PT, PTT, and Hb levels before and after surgery.
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1. Background

Cleft lip and cleft palate are the fourth most common
congenital defect and the most common genetic defect of
the face. Cleft lip and cleft palate are the primary oral-facial
deformity with a prevalence of about 1 - 2.2 per thousand
births. The treatment of this anomaly is performed at 9 - 18
months of age using different surgical techniques to sep-
arate oral and nasal cavities (1). These two anomalies ac-
count for 65% of head and neck abnormalities seen in iso-
lation or as part of a syndrome (syndromic).

Bleeding that requires operative homeostasis is the
most common postoperative complication after palato-
plasty surgery in patients with cleft palate. This compli-
cation usually appears when the patient is undergoing

surgery and before extubation or when the patient is in the
recovery room. Common methods for stopping these post-
operative hemorrhages are patient transfer to the operat-
ing room, reintubation, and preoperative homeostasis (2).

The mouth and face are vascular areas that can bleed
profusely during surgery and subsequently create the
need for blood transfusions. Although these hemorrhages
are often manageable, they can lead to the presence of
blood and degraded field quality during surgery. The var-
ious amount of bleeding during surgery can cause im-
paired surgeon vision and prolonged surgery and some-
times requires blood transfusions. Various methods are
used to reduce bleeding in the surgical field, including
head posture, controlled breathing, and medication to
control hypotension, such as beta-blockers, nitro glycerol,
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and calcium channel blockers (3).
Another method of reducing bleeding in surgery is us-

ing antifibrinolytic agents such as tranexamic acid (TXA),
prothrombin, and aminocaproic acid. The administration
of these drugs around the operation stabilizes small and
numerous clots at the surgical site.

Tranexamic acid is a synthetic lysine derivative that in-
hibits fibrinolysis by binding to and inhibiting plasmino-
gen. It competitively inhibits plasminogen activation and
prevents its conversion to plasmin and fibrin breakdown,
resulting in blood clot stability and reduced bleeding (4,
5). This drug has been used to control bleeding in various
surgical fields, including orthopedics, obstetrics, and gy-
necology, and has had a good effect in reducing bleeding
and blood transfusions (6, 7). Based on previous studies
in a clinical trial and systematic review, TXA has not been
shown to increase surgical side effects such as thromboem-
bolic events (8-10).

The half-life of this drug is 2 hours from the adminis-
tration of 1 gram of intravenous drug.

Urinary excretion is the primary means of tranex-
amic acid elimination, with > 95% of an administered
dose excreted in the urine as unchanged parent drug con-
traindications: Known allergy to TXA, intracranial bleed-
ing, known defective color vision, history of venous or arte-
rial thromboembolism, or active thromboembolic disease
(3).

This drug is well tolerated, and its gastrointestinal side
effects include nausea, vomiting, and anorexia, most com-
monly seen orally. If the drug is injected quickly, it may
cause hypotension. In rare cases, thrombotic events have
been observed. Drug sensitivity to facial skin rash and
blistering lesions such as itching have also been reported,
mostly with long-term use of the drug. This complication
also disappears within a few days after stopping the drug.

Haddadi et al. evaluated the effect of a prophylactic
dose of TXA on bleeding rates in mandibular surgeries.
They reported that intravenous TXA after anesthesia induc-
tion reduced the bleeding rate during traumatic jaw surg-
eries (3).

Alimian and Mohseni conducted a study on the effect
of intravenous TXA on the amount of hemorrhage and the
quality of the surgical field during sinus endoscopy. They
concluded that TXA effectively reduced the bleeding and
improved surgical field surgery (11).

2. Objectives

This study aimed to investigate the effect of preopera-
tive intravenous TXA on hemorrhage in patients undergo-
ing cleft palate reconstruction.

3. Methods

This clinical trial was performed on patients who were
candidates for cleft palate surgery in the Khatam Al-Anbia
Hospital, Zahedan, Iran, in 2018. Patients with the indica-
tion of palatoplasty with congenital cleft lip (with or with-
out lip cleft) were included in the study. The study popu-
lation was 60 patients divided into a TXA receiving group
and a control group, each with 30 patients.

The exclusion criteria were as follows: Preoperative
hemoglobin less than 10 mg/dL or platelets less than
100,000/mm3, coagulopathy provoked by a known cause
or a systemic disease or a history of excessive bleeding,
history of bleeding disorders in a first-degree family, use
of drugs interfering with the coagulation process (platelet
inhibitors or anticoagulants), palatoplasty as a candidate
for the second operation to correct the oronasal fistula,
known sensitivity to tranexamic acid, and history of hema-
turia.

The patients were randomly assigned into the case or
control group using a randomized block. The patients’
demographic information (age, gender, and weight) and
study variables (bleeding rate, Hb, PT, PTT before and after
surgery, and duration of surgery) were recorded using pre-
designed data collection forms. Data were collected, and
the intervention was performed during surgery. After con-
sidering the inclusion and exclusion criteria, eligible pa-
tients received the intervention in the operating room. In
the operating room, each patient underwent general anes-
thesia and intubation within the nasotracheal tube after
establishing an intravenous route.

A double-blind face was injected after induction of
anesthesia and before incision at a dose of 10 mg/kg of TXA
within 15 minutes and 1 mg/kg/h by infusion until surgery
in the case group or normal saline in the control group.
The amount of bleeding through the eye (12-14) was based
on the number of blood-stained gases, and the amount of
bleeding in the suction was as follows: The number of 4
× 4-inch blood-stained gases and the volume of suction
blood recorded separately for each patient. Each 4×4-inch
blood-soaked gas contained 10 mL of blood. The number
of blood-stained gases was multiplied by 10 mL, and the re-
sult was added to the volume of the suctioned blood. As the
obtained volume included the volume of washing liquids,
it also provided the range of surgery and reduced the vol-
ume of fluid consumed; the result was equal to the amount
of actual blood loss of the patient (15, 16).

The patients were monitored regarding bleeding in the
ward after surgery until discharge, and their information
was collected. Also, the hemoglobin level was measured 6
hours after surgery. The data were described using descrip-
tive statistics, including frequency, percentage, and mean.
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Also, an independent t-test was used to compare the quan-
titative data between the groups, and the chi-square test
and Fisher’s square or exact test were used to compare the
qualitative data between them.

The ethics committee of Zahedan University of Med-
ical Sciences approved our study with the ethics code
IR.ZAUMS.REC.1394.300. A written consent to participate in
the study was obtained from each patient.

4. Results

In this study, 60 patients (30 patients in the TXA receiv-
ing group and 30 patients in the control group) undergo-
ing cleft palate surgery were evaluated. The mean age of
the patients was 21.42 ± 9.46 months, and of the 60 pa-
tients, 31 were boys and 29 were girls. Also, the mean age
of patients was 19.70 ± 7.87 months in the TXA receiving
group and 23.13 ± 10.67 months in the control group (Ta-
ble 1). Regarding gender, patients were 15 girls and 15 boys
in the control group and 16 boys and 14 girls in the TXA re-
ceiving group. There was no statistically significant differ-
ence in the mean age between the case and control groups
(P-value = 0.162).

Table 1. Comparison of the Average Age of Children Participating in the Study

Group Age P-Value

Tranexamic acid receiving 19.70 ± 7.87 0.162

Control 23.13 ± 10.67

Table 2 compares the mean bleeding in the control
and TXA receiving groups. Mean bleeding was 11.73 ± 4.42
milliliters in the TXA receiving group and 17.36 ± 4.99
milliliters in the control group, which was significantly dif-
ferent (P-value = 0.001).

Table 2. Comparison of Mean Bleeding in the Two Groups

Group Mean ± SD P-Value

Tranexamic acid receiving 11.73 ± 4.42 0.001

Control 17.36 ± 4.99

Table 3 compares the mean duration of surgery and
anesthesia between the control and TXA receiving groups.
As can be seen in the table, this difference was statistically
significant (P-value = 0.002).

The mean values of PT, PTT, and Hb in the TXA receiv-
ing and control groups did not differ much before and af-
ter surgery, which is also shown in Table 3.

Table 4 shows the mean values of PT, PTT, and Hb in the
TXA receiving and control groups before and after surgery.

Table 3. Comparison of the Mean Duration of Surgery and Anesthesia in the Two
Groups

Group Average Duration (Min) P-Value

Tranexamic acid receiving 41.90 ± 8 0.002

Control 49.93 ± 11.37

5. Discussion

This study aimed to investigate the effect of preoper-
ative intravenous TXA on hemorrhage in patients under-
going cleft palate reconstruction surgery in the Khatam
Al-Anbia Hospital. The results showed that TXA signifi-
cantly reduced the amount of bleeding and the duration
of surgery in cleft palate surgery.

About 70% of cases are cleft lip, and palate is multifac-
torial. Clefting of the lip with or without palate is the most
common congenital craniofacial anomaly with the global
prevalence estimated at 1 in 700 live births.

Various abnormalities have been reported, from 0.77 to
3.37 cases per thousand births. According to studies done
in Iran, the incidence rate of cleft lip and palate is one
per thousand live births, which is less than that in other
countries in the Middle East, Asian countries, and Ameri-
can countries. Cleft palate and cleft lip are associated with
many other problems (17), including autologous diseases,
speech and language problems (speech delay, pronuncia-
tion disorders, and velopharyngeal disability), dental de-
formities (poor pairing, lack of or excess teeth, and defor-
mity), facial development defects, and psychosocial prob-
lems in children and their families. The primary treatment
for cleft lip and cleft palate disorders is surgery. One of
the main complications of this surgery is bleeding. Tranex-
amic acid is a compound shown in some studies to reduce
bleeding in cleft lip and palate surgery (18). According to
the results of this study, the mean bleeding rate was signif-
icantly lower in the TXA receiving group than in the con-
trol group. In Albirmawy et al.’s study, the mean amount
of blood lost in adenoidectomy was significantly lower in
the TXA receiving group than in the control group. In this
study, the duration of surgery in the TXA receiving group
was significantly reduced compared to the placebo group
(19).

Arantes et al. evaluated the efficacy of TXA in reducing
intraoperative bleeding in palatoplasty. They reported that
the amount of blood lost in the TXA receiving group de-
creased by 11.9% compared to the control group, although
not significantly different. However, this finding is not con-
sistent with the results of our study (4).

In this study, the mean duration of surgery and anes-
thesia was significantly less in the TXA receiving group
than in the control group.
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Table 4. Mean Values of PT, PTT, and Hb in the Tranexamic Acid and Control Groups Before and After Surgery

Variables
Group

P-Value
Tranexamic Acid Receiving Control

PT (s)

Before operation 12.43 ± 0.78 12.31 ± 0.89 0.572

After operation 12.30 ± 0.72 12.29 ± 0.78 0.932

PTT (s)

Before operation 27.21 ± 1.43 27.12 ±1.27 0.798

After operation 27.32 ± 1.27 27.45 ± 1.11 0.692

HB (gr/dL)

Before operation 11.47 ± 0.89 11.52 ± 0.98 0.849

HB after operation 11.08 ± 0.92 10.82 ± 0.83 0.121

Ghomeishi et al. conducted a study on 66 candidates
for endoscopic sinus surgery in Ahvaz. They observed that
the mean duration of surgery was less in the TXA receiv-
ing group than in the control group, although not signif-
icantly different (20).

However, our results showed that the mean values of
PT, PTT, and Hb were not significantly different between the
TXA receiving and control groups before and after surgery.
In Durga et al.’s study in India on 65 children who under-
went cleft palate surgery, the mean amount of hemoglobin
was not significantly different between the TXA receiving
and control groups before and after surgery (21).

5.1. Conclusions

Our study showed that TXA significantly reduced the
amount of bleeding and the duration of surgery in cleft
palate surgery but had no significant effect on PT, PTT, and
hemoglobin levels before and after surgery.

Acknowledgments

We would like to thank all the staff members and em-
ployees at the Khatam Al-Anbia Hospital for their contribu-
tions to this study. We would also like to mention our pa-
tients’ endurance and cooperation.

Footnotes

Authors’ Contribution: GH. D. KH: Generated the idea,
established the clinical trial, and managed the patients. S.
Y.: Wrote the manuscript draft and gathered and analyzed
the data. M. N.: Helped with the clinical management of
the patients and gathered and analyzed the data.

Clinical Trial Registration Code: IRCT20180404039191N1

Conflict of Interests: None of the authors involved in the
making of this article declares any conflicts of interest.

Data Reproducibility: The dataset presented in the study
is available on request from the corresponding author dur-
ing submission or after publication. The data are not pub-
licly available given that patients’ private information and
details are mentioned in the documents. For HIPAA ac-
curacy we did not publish patient documents with the
manuscript. The data are only available at the research and
ethics repository of the ethics center and research commit-
tee of Khatam Al-Anbia University Hospital, an affiliate of
Zahedan University of Medical Sciences.

Ethical Approval: The ethics committee of Zahedan Uni-
versity of Medical Sciences approved this study with the
ethics code IR.ZAUMS.REC.1394.300.

Funding/Support: No funding was received for this re-
search.

Informed Consent: Written consent to participate in the
study was obtained from each patient.

References

1. Vyas T, Gupta P, Kumar S, Gupta R, Gupta T, Singh HP. Cleft of lip
and palate: A review. J Family Med Prim Care. 2020;9(6):2621–5. doi:
10.4103/jfmpc.jfmpc_472_20. [PubMed: 32984097]. [PubMed Central:
PMC7491837].

2. Rossell-Perry P, Schneider WJ, Gavino-Gutierrez AM. A comparative
study to evaluate a simple method for the management of postoper-
ative bleeding following palatoplasty. Arch Plast Surg. 2013;40(3):263–
6. doi: 10.5999/aps.2013.40.3.263. [PubMed: 23730606]. [PubMed Cen-
tral: PMC3665874].

3. Haddadi S, Parvizi A, Fadaee Naiini AR, Atkar Roshan Z, Arghand S,
Naderi Nabi B. [Efficacy of the prophylactic dose of tranexamic acid in
the amount of blood during mandibular surgeries]. Anesthesiol Pain.
2015;6(1):16–24. Persian.

4. Arantes GC, Pereira RMR, de Melo DB, Alonso N, Duarte M. Effec-
tiveness of tranexamic acid for reducing intraoperative bleeding in

4 Iran J Pediatr. 2022; 32(5):e118170.

http://dx.doi.org/10.4103/jfmpc.jfmpc_472_20
http://www.ncbi.nlm.nih.gov/pubmed/32984097
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7491837
http://dx.doi.org/10.5999/aps.2013.40.3.263
http://www.ncbi.nlm.nih.gov/pubmed/23730606
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3665874


Dashti Khavidaki G et al.

palatoplasties: A randomized clinical trial. J Craniomaxillofac Surg.
2017;45(5):642–8. doi: 10.1016/j.jcms.2016.12.021. [PubMed: 28318926].

5. Fraval A, Effeney P, Fiddelaers L, Smith B, Towell B, Tran P. OBTAIN A:
Outcome Benefits of Tranexamic Acid in Hip Arthroplasty. A Random-
ized Double-Blinded Controlled Trial. J Arthroplasty. 2017;32(5):1516–9.
doi: 10.1016/j.arth.2016.11.045. [PubMed: 28089468].

6. Geng T, Chen Y, Zhang L. Safety and efficacy of tranexamic acid in
the application of spinal tuberculosis surgery. Int J Clin Exp Med.
2017;10(2):3561–7.

7. Ghavimi MA, Taheri Talesh K, Ghoreishizadeh A, Chavoshzadeh
MA, Zarandi A. Efficacy of tranexamic acid on side effects of
rhinoplasty: A randomized double-blind study. J Craniomaxillofac
Surg. 2017;45(6):897–902. doi: 10.1016/j.jcms.2017.03.001. [PubMed:
28433518].

8. Goyal N, Chen DB, Harris IA, Rowden NJ, Kirsh G, MacDessi SJ. Intra-
venous vs Intra-Articular Tranexamic Acid in Total Knee Arthroplasty:
A Randomized, Double-Blind Trial. J Arthroplasty. 2017;32(1):28–32. doi:
10.1016/j.arth.2016.07.004. [PubMed: 27567057].

9. Haghighi M, Ettehad H, Mardani-Kivi M, Mirbolook A, Nabi BN,
Moghaddam R, et al. Does Tranexamic Acid Reduce Bleeding dur-
ing Femoral Fracture Operation? Arch Bone Jt Surg. 2017;5(2):103–8.
[PubMed: 28497100]. [PubMed Central: PMC5410741].

10. Hooda B, Chouhan RS, Rath GP, Bithal PK, Suri A, Lamsal R. Effect
of tranexamic acid on intraoperative blood loss and transfusion re-
quirements in patients undergoing excision of intracranial menin-
gioma. J Clin Neurosci. 2017;41:132–8. doi: 10.1016/j.jocn.2017.02.053.
[PubMed: 28283245].

11. Alimian M, Mohseni M. The effect of intravenous tranexamic acid on
blood loss and surgical field quality during endoscopic sinus surgery:
a placebo-controlled clinical trial. J Clin Anesth. 2011;23(8):611–5. doi:
10.1016/j.jclinane.2011.03.004. [PubMed: 22137511].

12. Sukprasert M, Choktanasiri W, Ayudhya NI, Promsonthi P, O-
Prasertsawat P. Increase accuracy of visual estimation of blood loss
from education programme. J Med Assoc Thai. 2006;89 Suppl 4:S54–9.
[PubMed: 17726810].

13. Duthie SJ, Ven D, Yung GL, Guang DZ, Chan SY, Ma H. Discrepancy be-
tween laboratory determination and visual estimation of blood loss

during normal delivery. Eur J Obstet Gynecol Reprod Biol. 1991;38(2):119–
24. doi: 10.1016/0028-2243(91)90188-q.

14. Lyndon A, Miller S, Huwe V, Rosen M, Lagrew D, Dailey P, et al.
Blood loss: Clinical techniques for ongoing quantitative measurement.
Stanford, CA: California Maternal Quality Care Collaborative; 2010,
[cited 2012]. Available from: https://www.cmqcc.org/resource/918/
download.

15. Dildy III GA, Paine AR, George NC, Velasco C. Estimating blood loss:
can teaching significantly improve visual estimation? Obstet Gy-
necol. 2004;104(3):601–6. doi: 10.1097/01.AOG.0000137873.07820.34.
[PubMed: 15339775].

16. Schorn MN. Measurement of blood loss: review of the lit-
erature. J Midwifery Womens Health. 2010;55(1):20–7. doi:
10.1016/j.jmwh.2009.02.014. [PubMed: 20129226].

17. Jamilian A, Nayeri F, Babayan A. Incidence of cleft lip and palate
in Tehran. J Indian Soc Pedod Prev Dent. 2007;25(4):174–6. doi:
10.4103/0970-4388.37013. [PubMed: 18007103].

18. Wang D, Luo ZY, Yu ZP, Liu LX, Chen C, Meng WK, et al. The an-
tifibrinolytic and anti-inflammatory effects of multiple doses of
oral tranexamic acid in total knee arthroplasty patients: a ran-
domized controlled trial. J Thromb Haemost. 2018;16(12):2442–53. doi:
10.1111/jth.14316. [PubMed: 30430724].

19. Albirmawy OA, Saafan ME, Shehata EM, Basuni AS, Eldaba AA. Topical
application of tranexamic acid after adenoidectomy: a double-blind,
prospective, randomized, controlled study. Int J Pediatr Otorhino-
laryngol. 2013;77(7):1139–42. doi: 10.1016/j.ijporl.2013.04.021. [PubMed:
23669000].

20. Ghomeishi A, Nassajian N, Tabatabaiy SA, Akhondzadeh R, Deylamani
HR, Mackie M. [The effect of Tranexamic acid in decrease of bleeding
and need for deliberate hypotension in patients undergoing Func-
tional Endoscopic Sinus Surgery]. J Iran Soc Anesthesiol Intensive Care.
2014;36(85):56–62. Persian.

21. Durga P, Raavula P, Gurajala I, Gunnam P, Veerabathula P, Reddy M,
et al. Evaluation of the Efficacy of Tranexamic Acid on the Surgical
Field in Primary Cleft Palate Surgery on Children-A Prospective, Ran-
domized Clinical Study. Cleft Palate Craniofac J. 2015;52(5):e183–7. doi:
10.1597/14-263. [PubMed: 25531733].

Iran J Pediatr. 2022; 32(5):e118170. 5

http://dx.doi.org/10.1016/j.jcms.2016.12.021
http://www.ncbi.nlm.nih.gov/pubmed/28318926
http://dx.doi.org/10.1016/j.arth.2016.11.045
http://www.ncbi.nlm.nih.gov/pubmed/28089468
http://dx.doi.org/10.1016/j.jcms.2017.03.001
http://www.ncbi.nlm.nih.gov/pubmed/28433518
http://dx.doi.org/10.1016/j.arth.2016.07.004
http://www.ncbi.nlm.nih.gov/pubmed/27567057
http://www.ncbi.nlm.nih.gov/pubmed/28497100
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5410741
http://dx.doi.org/10.1016/j.jocn.2017.02.053
http://www.ncbi.nlm.nih.gov/pubmed/28283245
http://dx.doi.org/10.1016/j.jclinane.2011.03.004
http://www.ncbi.nlm.nih.gov/pubmed/22137511
http://www.ncbi.nlm.nih.gov/pubmed/17726810
http://dx.doi.org/10.1016/0028-2243(91)90188-q
https://www.cmqcc.org/resource/918/download
https://www.cmqcc.org/resource/918/download
http://dx.doi.org/10.1097/01.AOG.0000137873.07820.34
http://www.ncbi.nlm.nih.gov/pubmed/15339775
http://dx.doi.org/10.1016/j.jmwh.2009.02.014
http://www.ncbi.nlm.nih.gov/pubmed/20129226
http://dx.doi.org/10.4103/0970-4388.37013
http://www.ncbi.nlm.nih.gov/pubmed/18007103
http://dx.doi.org/10.1111/jth.14316
http://www.ncbi.nlm.nih.gov/pubmed/30430724
http://dx.doi.org/10.1016/j.ijporl.2013.04.021
http://www.ncbi.nlm.nih.gov/pubmed/23669000
http://dx.doi.org/10.1597/14-263
http://www.ncbi.nlm.nih.gov/pubmed/25531733

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Table 1
	Table 2
	Table 3
	Table 4

	5. Discussion
	5.1. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration Code: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

