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Abstract 
The patient was admitted to OndokuzMayıs University Animal Hospital In-
ternal Medicine outpatient clinic with complaints of epileptic seizures and 
hypothyroidism. A description of the patient’s owner is available in the his-
tory information. There was no physician information. Bradycardia was 
found in the electrocardiography of the patient. 2-D, M-Mode, PW, CW and 
Color doppler examinations were performed. Left-ventricular hypokinetic 
and mitral and tricuspidal valve movements were observed with limited 
M-Mode imaging. Anterior mitral orifice of 2 mm width was detected on 
septal mitral valve by PW doppler and color doppler. With this orifice, the 
presence of regurgitant jet, which covers LA at a rate of 1/3 and was 3.2 
m/sec, together with mitral regurgitation (0.5 m/sec.), was demonstrated. 
PISA calculations; VFR (mL/s), ERO (mm2) and RVol (mL/pulse) values were 
calculated as if there were mitral regurgitation and data were obtained for 
mild-moderate mitral regurgitation. Therefore, no operative treatment of the 
orifice was recommended. Mitral valve orifice is a rare pathology and this is 
the first report in canine veterinary practice with degenerative mitral valve 
disorder. We aimed to underline the possibility of mitral orifice development 
in degenerative mitral valve disorders, known to present with vegetations and 
varying degrees of prolapsus, conventionally. 
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1. Introduction 

Mitral valve insufficiency is one of the most common cardiac disorders in dogs. 
As the result of mitral regurgitation, congestive heart failure can arise if left atrial 
pressure increases. Mitral regurgitation may be caused by both congenital (Mi-
tral dysplasia) and acquired (Degenerative mitral valve disease, Infective endo-
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carditis, Dilated cardiomyopathy) [1]. The aim of this case report is to underline 
the presence of mitral valve orifice in rare cases of mitral valve disorders. This is 
also the first report of mitral valve orifice in canine veterinary practice. 

2. Case Presentation 

The physical examination of an 8-year-old Golden Retriever dog weighing 33.5 
kg, who came to our hospital with a complaint of seizures, bruising on the ton-
gue, hypothyroidism, fatigue when exercising by the definition of the patient 
owner, did not show any abnormalities. There was wheezing in the thoracic oc-
cultation. Pulse quality and pulse from the femoral artery were normal. Jugular 
vein fullness was normal. Hemogram and serum biochemistry examinations 
were normal. Cardiac troponin I measurement value was 1.2 mg/dl (normal ref-
erence range < 0.10 ng/mL). T4 measurement value was founded 2 µg/dL (nor-
mal reference range 1.0 - 4.0 µg/dL). The patient’s ECG recordings of 5 mm/mV 
- 25 mm/sec, presented bradycardia (57 beats/min) with a normal rhythm. 

Two-Dimensional (2-D) echocardiography, Motion Mode (M-Mode) echo-
cardiography, Pulse wave (PW) doppler echocardiography, Continuous wave 
(CW) Doppler echocardiography and Color doppler echocardiography exami-
nations were performed. Echocardiographic data obtained by right parasternal 
long axis, right parasternal short axis and left parasternal 4 and 5 space imaging 
with M-Mode imaging of the patient under the guidance of 2-D ultrasonogra-
phy. Left ventricular hyperkinetic and mitral, tricuspidal valve movement was 
observed to be limited. The Tei index value was founded 0.70. (Figure 1 & Fig-
ure 2) 

Anterior mitral valve orifice with a width of 2 mm was determined on the 
septal mitral valve by PW doppler and color doppler. With this orifice, the 
presence of a regurgitation jet with a velocity of 3.2 m/sec covering 1/3 of the left 
atrium (LA) was demonstrated. Normal Left Ventricle Outflow Tract (LVOT) 
and Right Ventricle Outflow Tract (RVOT) width and Proximal Isovelocity Sur-
face Area calculations, PISA; Volume flow rate, VFR (mL/s), Effective Regurgi-
tant Orifice, ERO (mm2) and Regurgitant volüme, RVol (mL/pulse) values and 
estimation of cardiac systolic function (dP/dt) were calculated referring mitral 
regurgitation presence and data were obtained for mild mitral regurgitation [2]. 
With this orifice, the presence of regurgitant jet, which covers LA at a rate of 1/3 
and was 3.2 m/sec, together with mitral regurgitation (0.5 m/sec.) and dP/dtorifice: 
3.02 mmHg/s was demonstrated by continuous wave doppler. The history in-
formation given by the owner was unrelated to thyroid and epileptic seizures. 
The symptoms he described as seizures were related to syncope due to heart 
failure. Because of the limitations of the conventionally indicated surgical graft 
and prosthetic valve placement and even if it can be done, because the patient 
owner does not accept fees, the two regurgitation jets were calculated together 
and medical treatment was designed according to the present situation, includ-
ing pimobendan (0.3 mg/kg, SID, orally—Vetmedin, Boehringer Ingelheim,  
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Figüre 1. Right parasternal long axis View/5 Mhz probe. (a) Mitral Orificial Regurgita-
tion Area; (b) Mitral Regurgitation Area. AMV: Anterior Mitral Valve, PMV: Posterior 
Mitral Valve, LV: Left Ventricule, LA: Left Atrium. 
 

 
Figüre 2. Right parasternal long axis View/5 Mhz probe. (a) Mitral Orificial Regurgita-
tion Area; (b) Mitral Regurgitation Area. AMV: Anterior Mitral Valve, PMV: Posterior 
Mitral Valve, LV: Left Ventricule, LA: Left Atrium. 
 
Germany), enalapril (0.5 mg/kg, BID, orally—Enapril, Sandoz Novartis, Swit-
zerland), furosemide (2 mg/kg, BID, orally—Lasix, Sanofi Aventis, France) [3]. 

Valve development involves a complex process that had not been completely 
understood yet. In addition to the biomechanical properties of the valve, signal-
ing pathways that regulate migration and differentiation of cellular components 
are thought to be responsible for the embryogenesis and pathogenesis of ac-
quired valve diseases. It was reported that some genes involved in mitral and 
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aortic valve pathogenesis regulate general differentiation and morphogenesis of 
all valves [4]. For example, NOTCH-1 signaling involved in the pathogenesis of 
aortic valve disease has been shown to play important roles in normal valvulo-
genesis of all valves, by regulating the activity of various other genes and tran-
scription factors [5].  

Degenerative mitral valve disease (DMVD) is the most common heart disease 
in dogs [6]. It is usually a disease of small breed dogs and diagnosed in middle 
age to geriatric dogs. It is rarely diagnosed in cats [1] [4] [6]. DMVD results 
from unidentified procedures that cause mitral valve deterioration between the 
left atrium and left ventricle. In a study, it was reported that genes causing muta-
tion in humans with DMVD, do not cause the same mutation in dogs [7]. 

The degenerative process causes the valves to thicken and retract, creating its 
incomplete closure and systolic regurgitation [8]. The chorda tendinea of the 
mitral valve may rupture and may leak from the left ventricle to the left atrium. 
If severe enough, this leak may cause congestive heart failure [9]. In myxomat-
ous mitral valve disease, changes in the thickness of the mitral annulus occur. 
The mitral valve annulus may rupture at a fragile point and cause mitral regur-
gitation [2]. The presence of orifice in our case may be due to thinning and 
thickening of the annulus as a result of myxomatous mitral valve disease, or it 
may be due to gene mutation congenitally. Since the patient’s history is un-
known, there is no information about whether the disease is congenital or ac-
quired. 

Echocardiography is the most commonly used method in the diagnosis of mi-
tral valve diseases [10]. In addition to 2D echocardiography, Doppler echocar-
diography, 3D echocardiography and 3D transesophageal echocardiography are 
also used. 3D echocardiography can be used to better monitor the changes in 
heart structure [11] [12]. 

Mitral valve replacement or repair is a method in people with mitral valve 
disease. Studies are underway in dogs to place prosthetic valves or reduce the 
size of the leak, but these are only experimental and many complications have 
developed, promising for the future [13] [14]. 

Because of the limitations of the conventionally indicated surgical graft and 
prosthetic valve placement, the two regurgitation jets were calculated together 
and medical treatment was designed according to the present situation, includ-
ing pimobendan (0.3 mg/kg, SID, orally—Vetmedin, Boehringer Ingelheim, Ger-
many), enalapril (0.5 mg/kg, BID, orally—Enapril, Sandoz Novartis, Switzerland), 
furosemide (2 mg/kg, BID, orally—Lasix, Sanofi Aventis, France) [3]. The pur-
pose of this treatment improved the patient’s quality of life. The treatment plan 
was based on stage C heart failure reported by ACVIM. (American College of 
Veterinary Internal Medicine) It is also ranked 3rd in the Tei index by The New 
York Heart Association. In this way, medical treatment was directed to be given 
as a result of heart failure (less than normal movement, fatigue in short-term 
work) [3] [15]. (Table 1) 
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Table 1. Result of echocardiography. LVIDd: Left ventricular internal dimension at end- 
diastole, LVIDs: Left ventricular internal dimension at end-systole, LVPWd: Left ventri-
cular posterior wall thickness at end-diastole, LVPWs: Left ventricular posterior wall 
thickness at end-systole. IVSd: Interventricular septum thickness at end-diastole, IVSs: 
Interventricular septum thickness at end-systole. Aod: Aorta diameter, LAd: Left Atrium 
diameter, LAd/Aod: Left Atrium diameter/Aorta diameter, EF: Ejection Fraction, EDV: 
End-diastolic volüm, FS: Fractional Shortening, HR: Heart Rate, CO: Cardiac output, 
MVDESlope: Mitral Valve D-E Slope, MVEFSlope: Mitral Valve E-F Slope, EPSS: E Point 
Septal Separation, Qp/Qs: Pulmonary flow/systolic flow. 

Parameters 
Value 

(with reference range) 
Parameters 

Value 
(with reference range) 

LVIDd 4.23 cm (3.9 - 5.0) EF %59.17 (50 - 70) 

LVIDs 2.91 cm (3.4 - 4.5) EDV 79.77 ml (49 - 93) 

LVPWd 1.66 cm (0.8 - 1.2) FS %31.08 (27 - 55) 

LVPWs 2.11 cm (1.0 - 1.9) HR 57 bpm (60 - 120) 

IVSd 1.94 cm (1.3 - 1.7) CO 3.089 L/min (3.894 - 6.402) 

IVSs 2.80 cm (2.3 - 2.6) MVDESlope 48.16 cm/sn (28.3 - 60.3) 

Aod 2.17 cm (2.2 - 2.9) MVEFSlope 7.15 cm/sn (5.4 - 17.5) 

LAd 3.55 cm (3.3 - 4.3) EPSS 1.37 cm (0.1 - 1) 

LAd/Aod 1.64 cm (< 1) Qp/Qs 1.7 mm (0.71 - 1.29) 

 
In human medicine, LV Tei index is associated with systolic or diastolic func-

tions due to isemic or dilated cardiomyopathy. A study measuring global myo-
cardial performance showed LV systolic and diastolic functions in dogs under 
anesthesia. Thus in humans the LV Tei index is a potential marker for the global 
function of the heart. LV Tei index was significantly increased in mitral regurgi-
tation animals compared to normal animals. According to The New York Heart 
Association classification, the Association of the LV Tei index with mitral insuf-
ficiency is largely due to the prolongation of ICT + IRT and the reduction of the 
ejection time. According to NYHA, the ejection time increases as the degree in-
creases. The duration of ejection is largely associated with heart rhythm. In small 
animal medicine, the TEI index has been reported to be correlated with disease 
severity and may be important as an early imaging parameter in Dilated Cardi-
omyopathy disease [15]. The measured Tei index value confirms an abnormality 
in myocardial function.  

Hypothyroidism is a clinical syndrome caused by insufficient production of 
thyroid hormones. Tyroditis may show non-obvious clinical signs (such as po-
lyuria). This is due to the destructive effect of possible destructive thyroiditis. In 
thyroiditis, bradycardia, weak peripheral pulse, apex pulse and low voltage ECG 
findings are seen. A number of metabolic, dermatological, reproductive, endo-
crine, neuromuscular, gastrointestinal, hematological and biochemical findings 
are revealed. Total T4 concentration is a useful test in the diagnosis of hypothy-
roidism. Sensitivity of the test was reported in dogs with hypothyroidism from 
89% to 100%. If the concentration of T4 is low, free T4 and TSH (Thyroid Sti-
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mulating Hormone) are evaluated. If the T4 concentration is below the normal 
value, this alone does not confirm the diagnosis of hypothyroidism. Some drug 
applications and daily fluctuations can alter this course. Low TT4 and elevated 
plasma TSH concentration are diagnostic for primary hypothyroidism. The T4 
concentration was measured as a result of the persistent attitude of the owner in 
thyroid disease despite the absence of clinical symptoms [16].  

Troponins are cardiac biomarkers that are widely used in animal medicine as 
well as in human medicine. Increased cardiac troponin in intensive care patients 
is an independent risk factor for short-and long-term mortality. Cardiac tropo-
nins increase in acute heart damage as well as in pericardial diseases. In healthy 
animals, the level of troponin in the blood is about zero, so any increase 
represents damage to the heart muscle [17]. The value put forward in our case 
documents the heart muscle damage. The problem that emerges as a global dys-
function is in correlation with other examinations. 

In conclusion, mitral valve orifice is a rare pathology and this is the first re-
port in canine veterinary practice with degenerative mitral valve disorder. We 
aimed to underline the possibility of mitral orifice development in degenerative 
mitral valve disorders, known to present with vegetations and varying degrees of 
prolapsus, conventionally. 

Further studies are needed to better understand the mitral valve diseases and 
develop treatment principles. We believe that this case will shed light on future 
scientific studies.  
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