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Background & aim: Cervical ectropion refers to a condition in which the cylindrical
epithelium of the endocervix extends towards the ectocervix. The present study was
conducted to compare clinical improvement, disease recurrence, and patient
satisfaction following treatment with vaginal effervescent tablets of tranexamic acid
and cryotherapy in patients with symptomatic cervical ectropions.

Methods: This randomized clinical trial was conducted on 92 women with
symptomatic cervical ectropions from March 2021 until September 2022 at
Ayatollah Mousavi Hospital in Zanjan. Sampling was done at first step by convenience
sampling, and then randomly assigning the sample to two groups: an intervention
group receiving 400 mg of vaginal effervescent tranexamic acid tablets for 10 days
and a comparison group with cryotherapy. At the end of the third month of the
intervention, the rate of clinical improvement, disease recurrence, and patient
satisfaction were evaluated in both groups. Data analysis was performed by SPSS
software (version 22) using Chi-square and Fisher's exact tests.

Results: At the end of the intervention, 97.72% and 93.18% of the participants

reported improvement in clinical symptoms following tranexamic acid and
cryotherapy, respectively. There was no statistically significant difference between
the two groups in terms of clinical improvement (P = 0.31), disease recurrence (P =
0.64), and patient satisfaction (P = 0.57).

Conclusion:Considering the similar effectiveness of tranexamic acid and cryotherapy
in improving the clinical symptoms of patients, this method can be a suitable
alternative to cryotherapy.
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Introduction

Cervical ectropion refers to a condition in
which the cylindrical epithelium of endocervix
extends towards ectocervix and leads to the

environment (1). It is said that this condition is a
physiological condition, the location of which is
influenced by sex hormones, so the use of
contraceptive pills, puberty, pregnancy, and

childbirth can lead to changes in the location of

placement of the T-zone in the vaginal
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this area towards the ectocervix. Different
studies have reported the prevalence of 17 to
50% of cervical ectropions in women of
reproductive age (1). The results of a study in
Libya show that 54.9% of women who used
contraceptive pills and copper IUDs had cervical
ectropion (2). Cervical ectropions are also seen
in 80% of sexually active adolescents (1).
Cylindrical epithelium cells are thinner and
more fragile than squamous epithelium, and
their blood vessels are visible, which can lead to
the red appearance of the ectopic area during
vaginal examination. On the other hand, the thin
and fragile blood vessels of this area provide
easy access to the blood and lymphatic system
for many microorganisms, reduce the mucous
barriers for sexually transmitted infections, and
play an important role in the secondary
transmission of infection (3). Epidemiological
studies show that cervical ectopy can increase
the risk of some sexually transmitted diseases
such as Chlamydia trachomatis, Human
Papillomavirus (HPV ), Neisseria gonorrhoeae,
Cytomegalovirus, and AIDS (3-5). Although
cervical ectopies are mostly asymptomatic, they
can be associated with symptoms such as
leucorrhea, pelvic pain, intermenstrual spotting,
recurrent cervicitis, dyspareunia, and spotting
after intercourse (1).

There is no consensus among physicians about
whether cervical ectropions are a physiological
state or a condition that needs treatment. Some
physicians believe that uterine ectropions are
not only caused by hormonal changes, but
trauma and inflammation can also play an
important role in the pathogenesis of this
disease (6). Inflammatory ectropions are
associated with degeneration and necrosis of
squamous epithelium of the cervix along with
infiltration of a large number of inflammatory
cells. In the smear of superficial, middle, and
basal cells, degenerated cells, necrotic and mild
dyskaryotic cells along with many neutrophils
can be seen, which indicates the inflammatory
nature of ectropions (7). On the other hand,
macroscopically, it is difficult to distinguish it
from cervical intraepithelial neoplasia (CIN), so
examination of cervical smear is recommended
for all ectropion lesions (6).

Nowadays, many medical professionals
recommend using different methods for reasons
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such as relief of symptoms of chronic cervicitis,
treatment of recurrent cervicitis, and prevention
and treatment of CIN, especially in low-income
countries that do not have the necessary
infrastructure for triage, management, and
treatment of cancer. They also recommend
using different methods to eliminate the ectopic
area (5,8).

Various studies support the use of different
treatment methods such as electrocautery,
cryotherapy, laser, focused ultrasound,
microwaves, autologous platelet-rich plasma,
and drugs such as alpha interferon
suppositories, polydeoxyribonucleotide, and
boric acid to destroy the ectopic area (9-11).

Cryotherapy is considered one of the most
effective treatment methods for cervical
ectropions. In this method, prep cryo is placed
on the ectopic area for two minutes with direct
surface contact to freeze the desired area. At the
freezing temperature, water crystallizes in the
extracellular spaces, which in turn leads to cell
dehydration, which is called "solution-effect
injury". Freezing the area by creating
intracellular hyperosmotic conditions leads to
cell injury in the desired area (12-13). Despite
the high effectiveness of this method, the need
for necessary equipment and a trained person
limits its use. On the other hand, the use of this
method in recurrent and benign ectropions is
doubtful (14-15).

Recently, there have been limited studies that
support the role of tranexamic acid in the
treatment of uterine ectropions. Although the
mechanism of action of this drug is still not
clear, it seems that tranexamic acid plays this
role by inhibiting angiogenesis  and
inflammatory factors (16-18).

Since the high prevalence of uterine ectropions,
makes it very important to choose a suitable,
cost-effective and easy to use treatment, the
present clinical trial was performed to compare
the clinical improvement, disease recurrence,
and patient satisfaction in two groups of women
with symptomatic ectropion treated with
cryotherapy and vaginal effervescent tablets of
tranexamic acid.

Materials and Methods

This randomized clinical trial, which is an
equivalence trial was performed from March
2021 until September 2022 on 92 women with
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symptomatic cervical ectropion who had been
referred to the gynecology clinic of Ayatollah
Mousavi Hospital in Zanjan, Iran. The research
ethics committee of Zanjan University of Medical
Sciences has approved the study
(IR.ZUMS.REC.1400.428). Also, this study has
been registered in the Iranian Registry of
Clinical Trials (IRCT20220115053719N1).

After the detailed explanation of the objectives
of the study, written informed consent and oral
consent were obtained from all participants, and
they were assured their information would
remain confidential and they could withdraw
from the study whenever they wished.

Inclusion criteria were the age range of 20 to
45 years, observation of cervical ectropion
during vaginal examination with a speculum,
and presence of ectropion symptoms (such as
leucorrhoea, pelvic pain, abdominal pain, and
spotting after sexual intercourse). Exclusion
criteria were diagnosis of any type of dysplasia
or neoplasia in cervix cytology, infection with
HPV and other sexually transmitted infections,
pregnancy, and unwillingness to continue the
study.

The sample size was estimated at 42 subjects in
each group based on the Neha Garg's study (16),
and considering a 10% dropout rate ,95%
confidence interval, and 85% test power, it
increased to 46 participants in each group.
There were two dropouts in the group treated
with tranexamic acid (one case of COVID-19
infection and one case of unwillingness to
participate in the study) and two dropouts in the
cryotherapy group due to a change in the place
of residence (Figure 1).

For sampling, at first, qualified women who
met the inclusion criteria and were diagnosed
with  cervical ectropion during vaginal
examination with speculum were included in
the study. Sampling was done using the
convenience method. This study used block
randomization. This method was used to
balance the number of samples assigned to each
group. For concealment, random allocation
concealment was used, so that the opinion of the
researcher or the people participating in the
research has no effect on their placement in the
intervention or control group. The participants
were randomly assigned to intervention (A) and

J Midwifery Reprod Health. 2023; 11(4):3910-3918.

control (B) groups using permutation blocks of
four (including 2 cases treated with cryotherapy
and 2 cases treated with tranexamic acid). The
status of four patients was determined by
selecting each block using a table of random
numbers.

The patients of the intervention group were
first placed in the lithotomy position; the vaginal
secretions and mucus on the cervix were
removed using a cotton swab. Then, 500 mg of
tranexamic acid in the form of a vaginal
effervescent tablet was placed in the cervix area
using an applicator. Then the patient was asked
to remain in the same position for 15 minutes.
The method of taking the medicine was
explained precisely to the patient and the
required amount for ten days was given to the
patient. They were asked to refer for weekly
visits in the first month and then monthly for
three months. The results and local and
systemic side effects were recorded by the
researcher based on repeated examinations.

In this study, for the first time, a vaginal
effervescent tablet containing 500 mg of
tranexamic acid and other permitted and
common pharmaceutical excipients such as
Avicel 102, citric acid, sodium bicarbonate, talc,
and aerosol was formulated and manufactured
by a simple direct pressing method in Amin
Pharmaceutical Company. If the desired
therapeutic effect is achieved, a new form of
this drug can be introduced to the Iranian
pharmaceutical market. . The safety of this drug
has been approved by the FDA (19).

The patients in the control group underwent
cryotherapy, and the cryotherapy probe was
selected based on the size and location of the
erosion. Cryotherapy using liquid
nitrogen/carbon dioxide at zero temperature for
3 to 5 minutes with direct surface contact was
placed on the lesion until a 5 mm sphere was
seen. It was explained to the patients that they
may have bloody discharge for 4-5 days after
the procedure.

To check the rate of clinical recurrence and
clinical improvement of symptoms through
vaginal examination with a speculum before
starting the treatment, an image of the cervix
was taken and compared with the current view.

3912



Tranexamic Acid and Cervical Ectropions.

JMERH

Hekmatfar F et al.

There was no standard tool for

measurement, which could increase the risk of

bias.

Clinical satisfaction was measured using a

question based on the Likert scale

this

satisfaction,
satisfaction, good satisfaction, and complete

low satisfaction, moderate

satisfaction) at the end of the intervention. This

(no and 5 (com

question was scored between 1 (no satisfaction)

plete satisfaction).

Enrollment

[ )

Assessed for eligibility (n=120)

Excluded (n=28)
=  Not meeting inclusion criteria (n=19)

Declined to participate (n=9)
Other reasons (n=0)

Randomized (n=92)

A 4

A 4

Allocated to intervention (n=46)

=  Received allocated intervention (n=46)
Did not receive allocated intervention (give
reasons) (n=0)

y

A

Allocated to intervention (n=46)
Received allocated intervention (n=46)
Did not receive allocated intervention
(give reasons) (n=0)

A

Lost to follow-up (give reasons) (n=2)
Discontinued intervention (give reasons) (n=0)

Lost to follow-up (give reasons) (n=2)
Discontinued intervention (give reasons) (n=0)

Allocation ]
[ Follow-Up
[ Analysis

Analysed (n=44)
Excluded from analysis (give reasons) (n=0)

Analysed (n=44)
Excluded from analysis (give reasons) (n=0)

Figure 1. The CONSORT flow diagram of intervention in the two groups

Data were analyzed by SPSS software (version
22). Descriptive statistics were used to describe
the demographic and clinical characteristics of

exact test
qualitative

the patients. The chi-square test or Fisher's

J Midwifery Reprod Health. 2023; 11(4):3910-3918.

was used to check and compare
variables between the two groups.

P< 0.05 was considered statistically significant.
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Results

About half of the participants in the tranexamic
acid group were in the age range of 30 to 35
years and mostly lived in the city (72.72%).
Moreover, 36.36% of the participants in the
intervention group had a university education,
compared to 29.54% in the cryotherapy group.
Also, 22.72% of women in the intervention
group and 34.09% in the control group were
employees. In addition, 54.54% of the
participants in the intervention group were
multiparous and 36.36% had a history of

abortion. The results showed that there was no
statistically significant difference between the
group receiving tranexamic acid vaginal
effervescent tablets and cryotherapy in terms of
demographic variables (Table 1).

At the end of the intervention, 97.72% and
93.18% of the participants reported
improvement in clinical symptoms following
tranexamic acid and cryotherapy, respectively.
Although the rate of clinical improvement was
higher in the group receiving tranexamic, it was
not statistically significant (P =0.31) (Table 2).

Table 1. Demographic characteristics of the participants in the study

Variables #Tranexamic acid  * Cryotherapy P-Value
Age
20-30 years 12(27.27) 10(22.72)
30-35 years 21(47.73) 18(40.91) 0.51
>35 years 11(25) 16(36.36)
Education
Illiterate 6(13.64) 3(6.82)
High school 10(22.72) 13(29.54) 0.56
Diploma 12(27.27) 15(34.09)
College 16(36.36) 13(29.54)
Residence place
City 32(72.72) 30(68.18) 0.64
Village 12(27.27) 14(31.82) )
Job
Employee 10(22.72) 15(34.09)
Household 17(38.63) 21(47.73) 0.09
Free job 17(38.63) 8(18.18)
Parity
Nulliparous 7(15.91) 7(15.91)
Primiparous 13(29.54) 9(20.45) 0.58
Multiparous 24(54.54) 28(63.63)
History of abortion
Yes 16(36.36) 10(22.72) 016
No 28(63.63) 34(72.72) )

#Data are reported as numbers (percentage)

Table 2. Comparison of clinical improvement of patients in the two groups of tranexamic acid and

cryotherapy at the end of the treatment period

Tranexamic acid Cryotherapy
Variable (N=44)* (N=44)* P-Value*
N (%) N (%)
Clinical Improvement
Yes 43(97.72) 41(93.18) 0.31
No 1(2.27) 3(6.82)

*Fisher exact test #Data are reported as numbers (percentage)
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At the end of the intervention, disease
recurrence occurred in 3 patients in the group
receiving tranexamic acid and one patient in the
cryotherapy group. There was no statistically
significant difference between the two groups in
terms of disease recurrence (p =0.64) (Table 3).

At the end of the treatment period, there was
no significant difference in patient satisfaction

based on the Likert scale between the two
groups treated with tranexamic acid
effervescent vaginal tablets and cryotherapy
(P=0.57). No patient was dissatisfied with the
use of tranexamic acid (Table 4). No specific side
effect was reported in any of the intervention
and control group patients.

Table 3. Comparison of disease recurrence in the two groups of tranexamic acid and cryotherapy at the

end of treatment

Tranexamic acid Cryotherapy
Variable (N=44) (N=44)* P-Value*
N (%) N (%)
Recurrence
Yes 3(6.82) 2(4.55) 0.64

#Data are reported as numbers (percentage)

Table 4. Comparison of patients' satisfaction with cryotherapy and tranexamic acid at the end of the third

month of the intervention

Variable Tran&xjﬂlﬁ acid Cr{lgzl;irﬁpy *P value
Dissatisfaction 0 2(4.54)
Low satisfaction 0 1(2.27)
Moderate satisfaction 7(15.91) 6(13.63) 0.57
Good satisfaction 4(9.09) 3(6.82)
Completely satisfied 33(75) 32(72.72)

*Fisher's exact test # Data are reported as numbers (percentage)

Discussion

The present study was conducted to compare
clinical improvement, disease recurrence, and
patient satisfaction following treatment with
vaginal effervescent tablets of tranexamic acid
and cryotherapy in patients with symptomatic
cervical ectropions The results of the present
study show a high rate of clinical improvement
of cervical ectropion symptoms in both groups
treated with vaginal tranexamic acid and
cryotherapy; tranexamic acid can be as effective
as cryotherapy in the clinical improvement of
patients. Also, there was no significant
difference in the rate of disease recurrence after
tranexamic acid and cryotherapy. The level of
patient satisfaction with both methods was high,
and no patient was dissatisfied with the use of
tranexamic acid.

Greg et al. (2020) in a clinical trial study in
India showed that vaginal tranexamic acid was
effective in reducing the clinical symptoms of
cervical ectropions compared to betadine and
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had no side effects. After taking tranexamic acid,
100% of patients reported improvement in
symptoms of pelvic pain and bleeding after
intercourse, but the improvement of leucorrhea
was 87.5% (16). Also, in the study of Anter et al
(2017). 87% improvement in the signs and
symptoms of cervical ectropion (including
leucorrhoea, pelvic pain, contact bleeding, and
improvement in the clinical appearance of
ectropion) was reported after treatment with
tranexamic acid (18). In the present study,
disease recurrence was reported in 6.82% of
women, which was not investigated in the
previous two studies.

Trans-4-(Aminomethyl)cyclohexane Carboxylic
Acid (T-AMCHA) is an effective factor in
hemostasis and an inhibitor of plasmin and
plasminogen. This drug is used orally, by
injection, and locally in the treatment of
bleeding and can reversibly inhibit the activity
of plasminogen and subsequently inhibit
fibrinolysis and reduce bleeding (20). The

J Midwifery Reprod Health. 2023; 11(4):3910-3918.
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results of the studies show the anti-
inflammatory and anti-angiogenic effect of
tranexamic acid, since the inflammatory factors
increase in the cervix of women with cervicitis,
it seems that Transamic performs this effect by
inhibiting angiogenesis and inflammation (21).
The results of a study on the cytotoxicity of
topical tranexamic acid show that wound re-
epithelialization using tranexamic acid does not
cause cytotoxicity (22). In the present study,
none of the patients experienced adverse
clinical effects following the use of topical
tranexamic acid.

Cervical ectropions are associated with
disturbing clinical symptoms such as increased
leucorrhea, dyspareunia, spotting after
intercourse, pelvic pain, pain in the suprapubic
region, and an increase in cervicitis and vaginitis
(1, 4, 23). The fragility of the cylindrical cells
and their placement in the vaginal environment
makes them susceptible to contact damage,
especially during sexual intercourse; so that 5-
25% prevalence of spotting after intercourse
has been reported in these women (24). Since in
this disease, the level of cylindrical cells
secreting mucus that are placed in the vaginal
environment increases, leucorrhea is one of the
most important complaints in these women;
these discharges are mostly non-purulent and
may be white or yellowish (1).

Many physicians believe that if ectropions are
accompanied by clinical symptoms, they need
treatment. Today, many treatments are
proposed for the destruction of ectopic areas,
but the cost-effectiveness of these treatments
and ease of use are important issues that limit
the use of these methods (25). Cryotherapy has
been proposed as one of the most widely used
techniques for the treatment of cervical
ectopies. In this method, using very low
temperatures, cell cytosols are crystallized, and
eventually, cell destruction occurs. Cryosurgery
was introduced in the late 1960s for the
treatment of cervical intraepithelial neoplasia
and has been proven to be a reliable treatment
method with limited side effects (26). This
method is used to treat lesions of the cervix,
vagina, endometrium and vulva (26).

Various studies indicate the high effectiveness
of this method in improving the clinical
symptoms of patients with clinical ectropions.

J Midwifery Reprod Health. 2023; 11(4):3910-3918.

Mohanty et al. (1985) reported a clinical
improvement rate of 98%  following
cryotherapy, which was 93.18% in the present
study (12). In the study by Katakdhond et al.
(2017) the effectiveness of cryotherapy in
improving ectropions 12  weeks after
cryotherapy treatment was 96%, and only one
person out of 30 women participating in their
study was not treated, and the patient's
satisfaction with the treatment was very high
(14). In the present study, 72.72% of women
were very satisfied with this method. In another
study conducted on 124 women with
symptomatic cervical ectropion, cryotherapy
was associated with 89% improvement in the
symptoms of leucorrhoea and the lowest level of
effectiveness was related to pelvic pain (50%
improvement) (4).

The design of the pharmaceutical form of the
drug in the form of vaginal effervescent tablets
not only does not have the disadvantages of gel
and solution forms, but also, due to the presence
of effervescent elements (in the permissible
limit and non-stimulating) provides the
possibility of quick opening of the tablet with
the lowest water content, so it has a fast onset of
action, effective local action, minimal systemic
side effects, and ease of use (26).

Since this study is the first study to compare
the effect of tranexamic acid and cryotherapy, it
has some limitations. The rate of clinical
recurrence and clinical improvement of
symptoms was checked by the researcher, and
there was no standard tool for this
measurement, which could increase the risk of
bias. On the other hand, since the comparison
group was treated with cryotherapy, blinding
was not done completely in this study and the
participants knew what type of treatment they
received, which can also increase the source of
bias. It is recommended that future studies be
conducted with a larger sample size.
Additionally, the impact of this medication on
the treatment of abnormal Pap smears should
also be investigated.

Conclusion

The vaginal effervescent tablets of tranexamic
acid had a significant effect on improving the
clinical symptoms of patients with symptomatic
cervical ectropions; the rate of recurrence was
low, and most of the participants were satisfied
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with their use. Considering the similar
effectiveness  of  tranexamic acid and
cryotherapy in improving the clinical symptoms
of patients, this method can be a suitable
alternative to cryotherapy.
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