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ABSTRACT Laparoscopic myomectomy, a minimally invasive procedure performed for the management of uterine leiomyomas, involves

a challenging aspect: excessive local bleeding. Hemorrhage control during laparoscopic myomectomy can be achieved
through the use of a wide range of vasoconstrictors, including epinephrine. Epinephrine is frequently used for the control
of local bleeding during surgery; however, it has been associated with several complications. In this case report, we present
a rare and unique case of stress-induced cardiomyopathy, also known as Takotsubo cardiomyopathy (TC), caused by intra-
myomal injection of epinephrine during laparoscopic myomectomy. TC is a transient type of cardiomyopathy associated
with a reversible regional systolic and diastolic dysfunction of the left ventricle as well as various abnormal wall motions,
and is often indistinguishable from myocardial infarction. TC is more prevalent in women than in men and has been linked
to supraphysiological levels of plasma catecholamine. Although epinephrine is an effective vasoconstrictor used to control
bleeding, it is potentially associated with adverse events that should be thoroughly investigated within the field of gynecology
and its application to laparoscopic myomectomy. Journal of Minimally Invasive Gynecology (2017) 24, 1037-1039 © 2017

AAGL. All rights reserved.
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Takotsubo cardiomyopathy (TC), also known as stress-
induced cardiomyopathy, is an acute yet transient type of
cardiomyopathy associated with a reversible regional sys-
tolic dysfunction of the left ventricle [1]. This stress-
induced cardiomyopathy syndrome reportedly results from
excessive sympathetic stimulation [2]. Although this stimu-
lation is commonly reported as endogenous through induc-
tion by physical or mental stress, exogenous stimulation
through the administration of high levels of catecholamine
is possible as well [3].

In this report, we present a rare case of TC induced by in-
tramyomal injection of epinephrine during laparoscopic
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myomectomy, a minimally invasive procedure performed
for the management of uterine leiomyomas. We discuss
the case in light of relevant literature. Institutional Review
Board approval was not required for this study.

Case Report
Medical Condition

A 35-year-old nulligravid female with a BMI of 19.3
presented to the clinic reporting heavy menstrual bleeding
for 1 year during regular menstrual cycles. Ultrasound ex-
amination revealed the presence of 2 intramural fundal
uterine leiomyomas, 1 of International Federation of Gyne-
cology and Obstetrics (FIGO) type 2 measuring 3 mm and
the other of FIGO type 5 measuring 10 cm. The patient
was counseled and consented for laparoscopic myomec-
tomy. Her medical history included an appendectomy
24 years earlier but no other significant past medical
conditions.
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Laparoscopic Myomectomy Procedure

The patient was brought to the operating room for laparo-
scopic myomectomy. In our center, intramyomal epineph-
rine injection is regularly performed during laparoscopic
myomectomy to decrease blood loss during the procedure.
The injection, consisting of 1 mg of epinephrine diluted in
60 mL of normal saline, is usually injected directly inside
each leiomyoma under vision using a Veress needle. The in-
jection is usually preceded by an aspiration test to check the
appropriate insertion of the needle, which should not be in-
serted inside any vessel.

Intraoperatively, 0.1 mg of epinephrine was injected first
inside the 3-cm fundal anterior leiomyoma after performing
an aspiration test. This injection was immediately followed
by an increase in the patient’s blood pressure to as high as
200/120 mmHg, accompanied by tachycardia as high as
130 bpm. Her oxygen saturation dropped to 90%, necessi-
tating the application of positive end-expiratory pressure
(12 cmH,0), which eventually succeeded in restoring satu-
ration to 100%. After removal of the first leiomyoma,
0.2 mg of epinephrine was injected inside the 10-cm poste-
rior fundal leiomyoma. The operation was otherwise uncom-
plicated, and blood loss was inconsequential.

Postlaparoscopic Myomectomy Complications

Shortly after transfer from the operating room to the re-
covery room, the patient reported shortness of breath, cough,
and fatigue, but denied chest pain. Vital signs included blood
pressure of 96/50 mmHg, pulse of 60 bpm, and oxygen satu-
ration of 85%. Electrocardiography (ECG) showed normal
sinus rhythm with no ST segment changes. Bilateral
decreased air entry and fine expiratory crackles were noted,
whereas heart sounds were normal with no murmurs.

The patient was immediately placed on bilevel positive
airway pressure. Chest X-ray revealed mild lung congestion
that was treated with 40 mg of intravenous furosemide. After
these immediate measures, her oxygen saturation improved
gradually and was restored to 95% within a few minutes. Ur-
gent echocardiography revealed severe left ventricular hypo-
kinesia of the mid-septal, mid-lateral, mid-anteroseptal, and
mid-posterior walls. The left ventricular ejection fraction

Dose and adverse effects of epinephrine used in different studies

Study Dilution

Song et al, 2015 [8] 0.5 mg of epinephrine (1/2 vial of 1 mg/
mL concentration) in 50 mL of saline
solution

Litta et al, 2010 [9] 0.5 mg of epinephrine (1/2 vial of 1 mg/
mL concentration) in 50 mL of saline

solution

Maximal dose per patient

20 mL of the diluted solution (0.2 mg)

Not available

was estimated as 40% to 44%. Laboratory tests showed a
positive troponin T level of 0.271 ng/mL, an elevated crea-
tine kinase-myoglobin level of 7.4 pg/L, an elevated creatine
phosphokinase level of 201 IU/L, and a pro-BNP level of
156 pg/mL.

Accordingly, the working diagnosis was stress-induced
cardiomyopathy, also known as Takotsubo syndrome. The
patient was transferred to the cardiac care unit (CCU) for
continuous monitoring, and her symptoms related began to
subside within a few hours after CCU admission. Her
troponin T level dropped to 0.146 ng/mL, and she became
asymptomatic 12 hours later without the need for supple-
mental oxygen.

Subsequent follow-up echocardiography done 24 hours
after the episode showed a marked improvement of the
wall motion anomalies; however, a localized area of hypoki-
nesia in the mid-posterior wall persisted, with an estimated
left ventricular ejection fraction of 55% to 59%.

Discussion

One of the most challenging problems faced when per-
forming myomectomy is hemorrhage control. The literature
reports extensively on hemorrhage control during myomec-
tomy, describing several interventions with the potential to
limit intraoperative blood loss [4-6]. For example, the
injection of diluted epinephrine during laparoscopic
myomectomy has been shown to significantly decrease
blood loss through the induction of vasoconstriction of the
uterine tissue [6,7]. Similarly, in a systematic review of
randomized controlled trials examining the reduction of
hemorrhage during myomectomy for uterine fibroids,
Kongnyuy et al. [4] documented a mix of bupivacaine plus
epinephrine and vasopressin as a local vasoconstrictor that
can significantly reduce excessive local bleeding when in-
jected around the myoma during a myomectomy.

Few studies designed to assess the safety and efficacy of
epinephrine in reducing operative blood loss in laparoscopic
myomectomies have been published. A randomized trial de-
signed by Song et al. [8] to compare the use of vasopressin
versus epinephrine in reducing hemorrhage during myomec-
tomy described adverse events associated with the use of in-
tramyometrial epinephrine (Table 1). The authors reported

Table 1

Adverse reactions
13% had transient diastolic hypertension

and tachycardia

Transient systolic and diastolic
hypertension and tachycardia
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that the most prevalent adverse events associated with the use
of intramyometrial epinephrine were transient and insignifi-
cant, such as increased systolic and diastolic blood pressure
and heart rate in 13% of patients, with similar efficacy of
both medications in terms of operative blood loss, operative
time, subjective surgical difficulty, postoperative pain, and
complications [8]. In another randomized controlled trial,
Zullo et al. [6] showed that the injection of both bupivacaine
and epinephrine in laparoscopic myomectomy significantly
reduced blood loss, total operative and enucleation time, de-
gree of surgical difficulty, and postoperative pain (Table 1).
In contrast, Litta et al. [9] compared the use of the harmonic
device alone versus the use of electrosurgery and epinephrine
during laparoscopic myomectomy to find that the harmonic
device was associated with significantly less operative and
total blood loss, shorter operative time, and lower pain inten-
sity, without any cardiovascular adverse events.

Focusing particularly on reported cardiac adverse events
related to the use of vasoconstrictors during myomectomy,
few case reports have documented adverse events, such as
bradycardia, severe vasospasm, or cardiac arrest, resulting
from the intramyometrial injection of vasopressin during
myomectomy [10,11]. To the best of our knowledge, only 1
previous case report has highlighted cardiac adverse events
associated with the use of local epinephrine in surgery [12].
That report documented a case of stress-induced cardiomyop-
athy with the local use of epinephrine, and suggested a poten-
tial association of epinephrine with various complications,
such as pulmonary edema, reversible cardiomyopathy, and
cardiac arrest [12]. A few other cases of TC have been re-
ported in patients who received intravenous epinephrine to
treat anaphylaxis or severe allergy [13,14]. Nevertheless,
there is a dearth of evidence regarding complications
related to the use of epinephrine in gynecology, more
specifically during laparoscopic myomectomy.

Our patient experienced TC on intramyomal injection of
epinephrine during laparoscopic myomectomy, a case rarely
documented in the literature. TC, also known as stress-
induced cardiomyopathy, is a transient cardiomyopathy
associated with a reversible regional systolic and diastolic
dysfunction of the left ventricle, as well as various abnormal
wall motions [1,15]. Its clinical presentation, biomarker
profiles, and ECG findings are often indistinguishable
from myocardial infarction [16]. Although the exact patho-
physiology of TC is still not clearly understood, it has
been linked to supraphysiological levels of plasma catechol-
amine and potentially presents in patients with neuropsychi-
atric disorders [2]. TC is more prevalent in women than in
men, and is especially prevalent in older women [15].
Although the cause of TC remains unclear, the brain—heart
axis reportedly plays a central role in the pathogenesis of
this disease [15,17,18]; the symptoms are usually preceded
by a physical or emotional trigger [19], but may occur
without any evident trigger [15].

In conclusion, although epinephrine has been shown to
reduce operative blood loss in laparoscopic myomectomy,

attention should be given to the potential adverse events
associated with its use in gynecologic surgery [12]. The in-
cidents of cardiovascular adverse events, such as transient
tachycardia, hypertension, and stress-induced cardiomyopa-
thy, merit further investigation.
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