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Abstract Sayyahmelli1*, Rogayeh Moosazade1, Parvin Mostafa Gharabaghi1, Fateme Nazari1
Manizheh

War and poverty are ‘extraordinary conditions created by human intervention’ and ‘preventable public health problems.’ War and
poverty have many negative effects on human health, especially women’s health. Health problems arising due to war and poverty are
Abstract
being observed as sexual abuse and rape, all kinds of violence and subsequent gynecologic and obstetrics problems with physiological
Objectives: As the technique of choice, hysteroscopy can be used in visualizing and treating intrauterine pathologies such as polyps,
and psychological courses, and pregnancies as the result of undesired but forced or obliged marriages and even rapes. Certainly,
septa, fibroids and endometrial hyperplasia. The best visualization, however, is attained when the endometrium is flat or atrophic; or
unjust treatment such as being unable to gain footing on the land it is lived (asylum seeker, refugee, etc.) and being deprived of
a pre-existing active bleeding is minimal or suspended during hysteroscopy. Both epsilon-aminocaproic acid (EACA) and oxytocin
social security, citizenship rights and human rights brings about the deprivation of access to health services and of provision of
have been found effective against active bleeding. The present work aimed to compare the efficacy and safety of intrauterine EACA
service intended for gynecology and obstetrics. The purpose of this article is to address effects of war and poverty on the health of
and intravenous oxytocin in the management of intractable uterine bleeding in candidates of operative hysteroscopy.
reproduction of women and to offer scientific contribution and solutions.
Materials and Methods: In this single-center, observer-blinded clinical trial, 144 candidates of operative hysteroscopy with
Keywords: Poverty, Reproductive health, War

intractable moderate uterine bleeding were randomized in two groups, receiving either intrauterine instillation of EACA (2 g in
1 L of 5% dextrose serum, n = 72) or intravenous oxytocin (10 IU/L, n = 72). The operator graded the severity of intraoperational
bleeding (I = no to V = most severe). Serum hematocrit and hemoglobin changes, intra- and post-operational complications, the
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ported with long-term use of the drug (10).
Intravenous oxytocin, on the other hand, is an uterotonic medication that reduces bleeding through stimulating
the uterine smooth muscle contraction and subsequent
vascular luminal narrowing (11). Although generally considered as a rather safe medication, oxytocin may
cause serious complications such as urinary retention and
hypotension (12).
This study seeks to compare efficacies and side effects of
using EACA at a higher than conventional dose and intravenous oxytocin in females with intractable moderate
uterine bleeding.
Materials and Methods
In this randomized clinical trial (registration No.
IRCT201409235283N10), a total of 144 females with intractable moderate uterine bleeding who were candidates
for hysteroscopic intervention received either intrauterine
EACA or intravenous oxytocin in Tabriz Alzahra hospital
from January 2013 to December 2014.
Patients with cardiovascular, pulmonary, renal or hepatic
diseases; those with upper urinary system bleeding, acute
intravascular thrombosis, metabolic abnormalities such as
hypertriglyceridemia and diabetes mellitus, cervical cancer, uterine cancer, submucosal fibroids of the uterus larger than 5 cm, genital active infections and uterine septum;
as well as pregnant women, patients who required intraoperative blood transfusion, and those on anticoagulant
medications were excluded.
The control of uterine bleeding was considered as the primary outcome in this study. With an assumption of 20%
proportional superiority of EACA over oxytocin in decreasing uterine bleeding, alpha = 0.05, and power = 80%,
130 patients were needed. Finally, this figure was augmented to 144 patients (72 cases in each group). The randomization was accomplished using the RandList software
(version 1.2, Germany). One group received intrauterine
instillation of EACA (2 g in 1 L of 5% dextrose serum)
and the other group received intrauterine instillation of
5% dextrose serum coupled with intravenous oxytocin (10
IU/L).
The serum temperature was similar in both groups. A visual scale was used to report the amount of bleeding; 0:
no bleeding; I: mild bleeding; II: moderate bleeding; III:
severe bleeding; and IV: severe bleeding with clots.
The complications of anesthesia were regarded as hypotension and/or heart rate variability. Routine tests such
as blood grouping, Rh determination, serum electrolyte
analysis, partial thromboplastin time (PTT) assessment
and platelet count, Pap smear, endometrial official biopsy,
and transvaginal ultrasonography were performed in all
patients, preoperatively. The surgeon was unaware of the
grouping or the type of medications. The anesthetic method was similar in both groups.
The statistical analysis was performed using the SPSS 16.
Independent samples t test and the chi-square test were
used for comparisons. A P value ≤ 0.05 was considered statistically significant.

Results
Patients’ demographic data and study variables in both
groups are summarized in Table 1. Accordingly uterine
bleeding was significantly more severe in the oxytocin
group than in EACA receivers. In addition, the mean
time of operation was significantly longer in the oxytocin
group. The remaining variables did not differ significantly
between the two groups.
Discussion
Hysteroscopy is best performed when the endothelium is
thin, because the uterine cavity is large enough; the hysteroscopic examination is facilitated; removing intrauterine pathologies is easier; the amount of required media
is low; the odd of hysteroscopy-related complications is
diminished; and the patient is more satisfied with the procedure and its outcome (13).
In the present work the efficacy and complications of using EACA and intravenous oxytocin were compared in
candidates of hysteroscopy due to irregular uterine bleedings. On this basis the amount of bleeding and the time
of operation decreased more significantly by using EACA
compared to oxytocin. At the same time, no anesthetic
complications or postoperative problems occurred.
EACA is a medication that is approved by the Food and
Drug Administration (FDA) primarily for the treatment of
ovulatory bleeding (14). Many previous studies have recommended it for the prevention of fibrinolysis and bleeding (15-18). EACA is an antifibrinolytic analogue of lysine
and prevents activation and conversion of plasminogen to
plasmin on fibrin surface (19). This effect is achieved by
the attachment of plasminogen to lysine C-terminal remnants on relatively degraded fibrin molecules and consequently, the location of attachment of plasminogen that is
essential for the development of plasmin is occupied (20).
In nonhuman models such as animals with infused plasmin or a plasminogen activator, EACA was able to prevent
bleeding (21,22).
As stated before, inhibitors of fibrinolysis such as EACA
are generally used in patients with increased fibrinolysis.
However, two studies by Pinder et al and Ross et al concluded that in both animal and human models this medication could cause cessation of bleedings secondary to
other mechanism (23,24).
Increased levels of plasminogen activators have been
found in the endometrium of women with severe menstrual hemorrhage. Accordingly, some studies such as
those performed by Sayyah-Melli et al and Shokeir et
al used parenteral or oral EACA successfully in females
with abnormally large amounts of menstrual hemorrhage
(25,26).
On the other hand, oxytocin, which is routinely used for
induction or reinforcement of labor, has been also used
in treating postpartum bleeding. Intravenous oxytocin
is a medication with a short half-life (4-10 minutes). So,
an advantage of the intravenous use of this medication
in hysteroscopy is maintaining the uterine contractility
during the procedure (27). Although oxytocin is generally
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Table 1. Patients’ Characteristics and Study Variables in Two Study Groups
Variable

Oxytocin (n = 72)

Age (y)
(70 to 25) 41.67 ± 8.00
Gravidity
(12 to 0) 3.32 ± 2.62
Parity
(10 to 0) 2.68 ± 2.08
Cause of admission
Vaginal bleeding
59 (81.9)
Spotting
13 (18.1)
Disease duration (month)
(60 to 2) 15.09 ± 1.81
Intraoperative bleeding
Mild
13 (18.1)
Moderate
47 (65.3)
Severe
12 (16.7)
Hematocrit (%)
Preoperative
(48 to 29) 38.13 ± 4.29
Postoperative
(46 to 26) 36.22 ± 3.84
Change
(2 to -10) -1.91 ± 0.22
Hemoglobin (mg/dL)
Preoperative
(16 to 7) 12.71 ± 1.43
Postoperative
(15 to 8) 12.07 ± 1.8
Change
(0.67 to -3.27) -0.64 ± 0.07
Operation time (min)
(40 to 5) 11.81 ± 4.62
Serum volume (L)
(6 to 1) 2.03 ± 0.98
Serum Na (meq/dL)
Preoperative
(145 to 134) 139.32 ± 2.48
Postoperative
(145 to 133) 138.64 ± 2.33
Change
(7 to -5) -0.68 ± 0.34
Serum K (meq/dL)
Preoperative
(5 to 4) 3.94 ± 0.24
Postoperative
(5 to 3) 3.85 ± 0.26
Change
(0 to -1) -0.10 ± 0.03
Abbreviation: EACA, epsilon-aminocaproic acid.

regarded as a safe medication, it may result in tachycardia
and hypotension, negative inotropism, and antiplatelet or
antidiuretic consequences (11). A beneficial effect of oxytocin in preventing postpartum bleeding has been emphasized in some reports, as well (11,28). Thomas et al also
showed that the intravenous administration of oxytocin
during hysteroscopic myomectomy is very effective in diminishing intraoperative bleeding (29).
By now, only two studies have investigated the effect of
fibrinolytic inhibitors in preventing bleeding during hysteroscopy. In one of these two studies, Sayyah-melli et al
examined the intrauterine instillation of EACA during
hysteroscopy using 140 patients divided into two intervention and control groups. Both groups received 5%
dextrose as the uterine dilatator. The intervention group
received EACA in each 1 L of serum. Finally, 120 patients
completed this study. Comparing the two groups showed
that the uterine bleeding was significantly less in the intervention group, but the time of operation did not differ significantly. Intraoperative and postoperative complications
were also similar. Finally, they concluded that intrauterine
instillation of EACA during hysteroscopic control of uterine bleeding is effective in reducing hemorrhage and providing a clearer field of view and so, it was recommended
(7). Our results are in conformity with this report.
In the second study, Luisi et al compared the efficacy
70

EACA (n = 72)

P Value

(76 to 28) 41.21 ± 8.60
(12 to 0) 2.64 ± 1.84
(10 to 0) 2.15 ± 1.58

0.74
0.07
0.09

56 (77.8)
16 (22.2)
(60 to 1) 12.10 ± 1.64

0.53
0.22
<0.001*

57 (79.2)
13 (18.1)
2 (2.8)
(48 to 27) 38.05 ± 3.74
(48 to 23) 36.61 ± 3.98
(5 to -12) -1.44 ± 0.29

0.91
0.55
0.19

(16 to 9) 12.68 ± 1.25
(16 to 7) 12.20 ± 1.33
(1.67 to -4) -0.48 ± 0.10
(20 to 5) 10.28 ± 3.24
(4 to 1) 1.85 ± 0.75

0.90
0.55
0.17
0.02*
0.20

(144 to 133) 138.96 ± 2.75
(146 to 134) 138.60 ± 2.75
(7 to -5) -0.36 ± 0.30

0.41
0.92
0.48

(5 to 3) 3.90 ± 0.27
(5 to 3) 3.84 ± 0.29
(1 to -1) -0.05 ± 0.03

0.27
0.95
0.32

and safety of tranexamic acid and oxytocin in preventing
bleeding during hysteroscopic myomectomy. Tranexamic acid is a drug similar to EACA and acts with the same
mechanism. This study showed that, in contrast to ours,
oxytocin was superior in stabilizing hemodynamic state
and hematologic profile. It was also more effective in reducing blood transfusion (12). It should be noted that
although tranexamic acid and EACA are similar drugs,
their action might differ in preventing uterine bleeding.
Further studies are needed in this regard.
High efficacy of EACA in reducing bleeding has been emphasized in another series on patients with spinal surgeries (22). Triolo et al also reached a similar conclusion in
an animal model in which dogs underwent oophorectomy, hysterectomy and orchiectomy (30). It has been assumed that a thinner endometrium reduces the risk of absorption of electrolytes and their serum changes through
facilitating hysterectomy and reducing the amount of
required media. Therefore, the probability of anesthetic
complications decreases proportionally in such cases (13).
No such complications in the present study confirm this
assumption.
On the other hand, it should be noted that the therapeutic
index of EACA is very wide. In animal models, the administration of EACA to a maximum dose of 0.5 g/kg has been
found safe (30). No complication pre- and postoperatively

International Journal of Women’s Health and Reproduction Sciences, Vol. 4, No. 2, April 2016

Sayyahmelli et al

in our patients confirm the safety of the employed dose of
EACA in the current study.
Conclusion
This study showed that intrauterine instillation of EACA
during hysteroscopic procedure is associated with diminished intraoperative bleeding, better visualization of the
operative field and a shortened procedure time.
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