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Abstract:

A 40-year-old man was transferred to our hospital following an isolated horse kick injury to the anterior
chest wall. The case showed bi-fascicular block, severe tricuspid valve regurgitation due to ruptured chordae
tendineae of the anterior leaflet, moderate mitral valve regurgitation due to prolapse of mitral anterior leaflet,
and hypokinetic motion of the inferior septal wall. Both tricuspid and mitral insufficiency were completely
repaired by a surgical operation. Fortunately, these injuries were not fatal in this case, but the comprehensive
assessment of cardiac damage and careful observation are important for managing patients with cardiac in-

jury.
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Introduction

Non-penetrating cardiac trauma causes many cardiac com-
plications, including myocardial contusion, chordae and pap-
illary muscle rupture, coronary artery dissection or thrombo-
sis, various arrhythmias, septal rupture, and free wall rup-
ture (1, 2).

Motor vehicle accidents are the most common cause, but
other accidents, including falls from heights, sports acci-
dents, bomb injuries, and animal kicks, can cause cardiac
trauma (3).

The tricuspid valve is the most commonly affected valve
because of the anterior location of the right ventricle (4, 5),
but a few cases of multiple valve injuries with conduction
disturbance have been reported.

We herein report a case of tricuspid and mitral valve re-
gurgitation with bi-fascicular block following a horse kick.

Case Report

A previously healthy 40-year-old man was transferred to
our hospital following an isolated horse kick injury to his
anterior chest wall during the Soma Nomaoi wild horse
chase festival (Shinto ritual in the Soma District of
Fukushima Prefecture). His consciousness level was normal,
and his vital signs were as follows: blood pressure 78/43
mmHg, heart rate 61 beats per minute, and oxygen satura-
tion 96% on room air.

Focused assessment with sonography for trauma showed
no intraperitoneal effusion, but slight pericardial effusion.
Auscultation of the heart revealed holosystolic murmur of
Levine II/VI at 4th intercostal space of left sternal border.
Electrocardiography (ECG) showed a regular sinus rhythm
with complete right bundle branch block (CRBBB) and left
anterior fascicular block. He had had undergone a health ex-
amination one month before the accident, and his ECG find-
ings were normal at that time (Fig. 1).
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Figure 1.

Changes in ECG findings. (a) ECG at one month before the accident. (b) ECG on admis-

sion to our hospital. (¢) ECG on day 4 after the accident.

Figure 2. Echocardiographic findings on admission. (a, b) Moderate mitral valve regurgitation
(MR). (c) Transesophageal echocardiography (TEE) revealed prolapse of the medial side of the mitral
anterior leaflet (arrow) with moderate MR jet. (d, e) Parasternal long-axis view of right ventricular
inflow. Severe tricuspid valve regurgitation due to ruptured chordae tendineae of the anterior leaflet
(arrow) was detected.

Echocardiography showed enlargement of the right side
heart and severe tricuspid valve regurgitation (TR) due to
ruptured chordae tendineae of the anterior leaflet. Moderate
mitral valve regurgitation (MR) with prolapse of the medial
side of the anterior mitral leaflet (AML) was also recog-
nized. In addition, the inferior septal wall near the pos-
teromedial papillary muscle showed severe hypokinetic mo-
tion (Fig. 2).

Computed tomography (CT) revealed sternal fracture at

the level of the right ventricular outflow tract, and contrast
defect in the inferior septal wall of the left ventricle (Fig. 3).
Coronary computed tomography angiography revealed nei-
ther coronary artery atherosclerosis, coronary dissection nor
hematoma, indicating that myocardial perfusion was im-
paired due to myocardial contusion. His blood pressure re-
covered to 108/62 mmHg after drip infusion of extracellular
fluid. The serum cardiac enzyme levels increased to 943 mg/
dL for creatine kinase and 106 ng/mL for creatine kinase-
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Figure 3. The findings of computed tomography (CT) on admission. (a) Plane CT showed sternal
fracture at the level of the right ventricular outflow tract (arrow). (b, ¢) Enhanced CT demonstrated
the defect of contrast medium in the inferior septal wall of the left ventricle (arrows).

Figure 4. Operative findings. (a) A 20 x10 -mm epicardial defect at the left side of the left anterior
descending artery (arrow). (b) Prolapse of the anterior leaflet of tricuspid valve with a ruptured pap-

illary muscle (arrow).

myocardial band (MB) fraction on the second day of illness.
Although the patient presented with slight heart failure on
the third day, it was treated with a small amount of diuretic
drug. CRBBB disappeared spontaneously on the fourth day
of illness, but left anterior fascicular block remained.
Initially, there were no signs of worsening mitral and tri-
cuspid valve regurgitation, and the patient did not desire to
receive surgery. However, right heart dilatation progressed
gradually, and this case was eventually indicated for surgery
because of symptomatic primary severe TR due to blunt
chest trauma and progressive right ventricular dysfunction.
In addition, this case showed moderate MR due to AML
medial prolapse. Therefore, we performed tricuspid valvu-
loplasty and mitral valve ring-annuloplasty 46 days after the
trauma. Intraoperative findings revealed hemorrhagic pericar-
dial effusion and a 20x10 -mm epicardial defect at the left
side of the left anterior descending artery. Consistent with
the echocardiographic findings, the medial side of the ante-
rior mitral leaflet and anterior leaflet of the tricuspid valve

were prolapsed (Fig. 4). We initially suspected partial tear-
ing of the papillary muscle supporting the anterior mitral
leaflet, but it was unclear on operating findings. There was
no evidence of elongation or degeneration of the mitral leaf-
lets. We suspected that the myocardial contusion had caused
the lack of contraction of the papillary muscle, leading to
the partial prolapse of AML. Because mitral valve annulo-
plasty alone improved coaptation of mitral leaflets, and MR
disappeared, we did not perform artificial chordae implanta-
tion.

Post-operative echocardiography showed no regurgitation
at the mitral or tricuspid valves, and the patient was dis-
charged on the 14th post-operative day.

Discussion

An impact of a horse’s kick delivers more than 10,000 N
to the body, causing fractures of the skull and other bones
as well as devastating damage to the intestines (6). Several
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reports have shown that horses’ kicks induce cardiac injury,
including cardiac rupture, tricuspid insufficiency, and com-
plete AV block (7-9). The mechanisms underlying cardiac
injury due to blunt chest trauma are as follows: rapid direct
compression between sternum and vertebra increases the in-
trathoracic pressure, and excessive pressure at the phase of
isochoric contraction injured atrioventricular valve, chordae
tendineae, and papillary muscle (10). In the present case,
traumatic lesions namely, at the tricuspid valve, medial side
of the mitral valve, and inferior septal wall were located be-
tween the line of the sternum and vertebra, supporting this
mechanism.

ECG abnormalities caused by blunt chest trauma correlate
with cardiac complications (11). Right bundle branch block
is observed most frequently because the tricuspid valve and
right heart muscle are directly damaged by blunt chest
trauma (12). Arrhythmias and conduction defects are usually
transient with the recovery of cardiac damage (13), but some
cases require permanent implantation of a pacemaker de-
vice (14).

In the present case, the first assessment of echocardiogra-
phy and ECG revealed not only apparent tricuspid regurgita-
tion but relatively small mitral regurgitation, pericardial effu-
sion, and bi-fascicular block. Fortunately, none of the inju-
ries were fatal in this case, but such injuries should be
watched carefully because several complications, including
valve insufficiency, cardiac tamponade, and complete atriov-
entricular block, can occur in the subacute phase of
trauma (15, 16). In this case, the pre-operative findings were
as follows: 1) severe TR due to ruptured chordae tendineae
of the anterior leaflet, 2) moderate MR with AML prolapse
of the medial side, 3) sternal fracture at the level of the right
ventricle (RV) outflow tract, 4) myocardial contusion in the
left ventricle (LV) inferior septal, and 5) RV and RA- dilata-
tion that progressed gradually. The surgical indications were
symptomatic primary severe TR due to blunt chest wall
trauma and progressive RV dysfunction. In addition, the
case showed moderate MR due to AML medial prolapse.
The comprehensive assessment of cardiac damage and care-
ful observation are important for managing patients with
cardiac injury.

Conclusion

We experienced a case of tricuspid and mitral valve regur-
gitation with bi-fascicular block following a horse kick. The
careful assessment and observation are important for manag-

ing patients with cardiac injury.
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