4

X/
*

Scientific
Research
Publishing

()

<
X8

%

Open Journal of Veterinary Medicine, 2022, 12, 49-56
https://www.scirp.org/journal/ojvm

ISSN Online: 2165-3364

ISSN Print: 2165-3356

Abnormal Morphology: Mitral Dysplasia in a

Cat

Basar Ulas Sayilkan®

, Blisra Uzun

, Yiicel Meral ©, Duygu Dalgin

Department of Internal Medicine, Faculty of Veterinary Medicine, Ondokuz Mayis University, Samsun, Turkey

Email: *basarulas.sayilkan@omu.edu.tr

How to cite this paper: Sayilkan, B.U,
Uzun, B., Meral, Y. and Dalgin, D. (2022)
Abnormal Morphology: Mitral Dysplasia in
a Cat. Open Journal of Veterinary Medi-
cine, 12, 49-56.
https://doi.org/10.4236/0jvm.2022.126006

Received: May 24, 2022
Accepted: June 27, 2022
Published: June 30, 2022

Copyright © 2022 by author(s) and
Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

(ORORN o s

Abstract

Mitral dysplasia is a pathology that describes abnormal mitral valve and
valve-related structures. This congenital disease, which has been diagnosed
increasingly with advancing technology, creates congestive heart failure when
it progresses. Although echocardiography is accepted as the primary standard
at the diagnosis stage, it may not be sufficient alone, and advanced tests may
be required. The prognosis of the patients is poor. A two-month-old, mixed
breed, female cat has respiratory problems and anorexia symptoms. The pa-
tient, who was taken to two different clinics, was diagnosed with bronchitis.
Our hospital revealed that the diagnosis was not bronchitis but congestive
heart failure due to mitral dysplasia. Medical treatment was applied to reduce
the symptoms in the patient. Two days after the start of the medication, the
patient began to eat and was significantly active. After the patient was stabi-
lized, the patient was handed over to the owner in order to avoid nosocomial
infections and to minimize stress. There was no further news from the pa-
tient. This is the first case reported for this disease in our country. It is also
important because it is a case that reveals the importance of the multisystemic
approach.
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1. Introduction

Mitral valve dysplasia is one of the common congenital malformations in cats.

The mitral valve and other structures associated with mitral valve (chordae ten-

dineae, papillary muscles) can’t complete their normal development. They are

smaller than usual and in irregular form. The prevalence of congenital heart de-

fects in cats is 0.2%. Mitral dysplasia is the second most common anomaly in
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cats. Abnormal growth may occur in the chordae tendineae or other structures
associated with the valves. These abnormalities in the valves prevent complete
closure, resulting in an abnormal transmitral and regurgitant flow profile [1].
Poor cardiac output can result in inadequate tissue oxygenation, resulting in syn-
cope. The patient develops signs of congestive heart failure. Although the progno-
sis varies according to the severity of the malformation, it is generally poor. Pa-
tients should be treated for heart failure [2]. The radiograph shows high verte-
bral heart scale. In echocardiography: malformations, degenerations, abnormally
thick chordae tendineae, and regurgitation profiles can be revealed in the valves.
Left atrial size is an essential parameter for prognosis. Regurgitating blood will
cause dilatation of the left atrium. Mitral dysplasia symptoms: manifest as diffi-
culty in breathing, exercise intolerance, and cough. Cyanosis, murmur, and arr-
hythmias are the most common clinical findings [2]. Congenital anomalies may
be associated with other defects. One study described cats’ ventricular septal de-
fect with a double outlet ventricle. In some cases, it may occur as part of Fallot’s
tetralogy [3]. In a case report, abnormal chordae tendineae and mitral dysplasia
were diagnosed together. Postmortem examination revealed hypertrophy due to
regurgitation caused by dysplasia, microscopically and macroscopically [4]. The
prognosis is generally poor, and sudden death is possible [1]. This study empha-
sizes that congenital heart diseases are more common in cats than is thought and
the importance of a multisystemic approach in the diagnosis stage. Conditions
that appear to be respiratory tract infections encountered in routine clinical
practice in patients may be caused by heart disease. General clinical examination

and multisystemic approach are critical in diagnosis.

2. Case Description

Our case is a 2-month-old female mix-breed cat brought to our clinic with com-
plaints of loss of appetite, weakness and respiratory distress. Our patient, who
was previously taken to two veterinary clinics, diagnosed with bronchitis, and
administered antibiotics and antiparasitic drugs, was brought to our hospital
when his complaints did not resolve. Firstly, oxygen therapy was applied to our
patient with respiratory stress in an incubator at optimal temperature. When our
patient became more stable in terms of breathing, a general physical examina-
tion was performed. In this context, submandibular lymphodenomegaly and 5%
- 7% dehydration rate were detected in the patient with depressed and abdomin-
al breathing. There is a loud rubbing sound on lung auscultation and a grade 4/6
holosystolic murmur in the left apex region. The patient’s heart rate is 160/minute,
body temperature is 38.1 degrees, and respiratory rate is 48/minute. Since the
patient was dehydrated and under respiratory stress, blood could not be drawn
and biomarker evaluation could not be performed. Doppler blood pressure mea-
surement method was used in the blood pressure measurement of our patient
according to ACVIM (American College of Internal Medicine), blood pressure

was measured. For measurement variations, 5 - 7 measurements were made, and
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systolic blood pressure was measured as 160 mm Hg. Abnormal size of the heart
and severe pulmonary edema was noted on radiographic imaging. Vertebral
heart score and left atrial vertebral heart size were measured. In our case, the
Vertebral Heart Scale was measured as 10.8 vertebrae. Left atrial vertebral heart
scale was measured as 1.70 in our case. In our patient’s ECG, an increase in P
wave amplitude, increase in P wave width, increase in QRS amplitude, increase
in QRS width, and decrease in QT duration were observed. Echocardiography
was performed in the right parasternal position of our patient. Echocardio-
graphic examinations of 2D, M Mode, Color Doppler, Pulse-wave Doppler, and
Continuous Wave Doppler (Esaote Mylab5 Ultrasonography Device) were ap-
plied to our patient, respectively. Due to the respiratory problem, the examina-
tion windows and the cursor angle could not be kept at the desired level. Despite
this, severe mitral regurgitation was noticeable on the Color Doppler examina-
tion. In the 2D echocardiography of the patient, it was revealed that the valve
structures were highly dysplastic. Although the cursor is not fully angled in Con-
tinuous Wave Doppler, a regurgitant flow profile at a speed of 3.49 m/s has been.
The LA/Ao value was found to be 3.79. Left ventricular measurement values re-
vealed by M Mode section taken from right parasternal 2-chamber view, respec-
tively: RVDd 2.6 mm, IVSd 2.9 mm, LVDd 13.3 mm, PWd 2.2 mm, IVSs 3.1
mm, LVDs 10.4 mm, PWs 2.4 mm, EF 49%, FS 22%, La/Ao: 3.79 mm. In our pa-
tient with severe regurgitation (3.49 m/s), a positive dp/dt value was found to be
838.6 mmHg/s (significantly lower) despite the regurgitation profile that could
not be taken at the right angle due to her general condition. Medical treatment
was applied to reduce the symptoms in the patient. For this reason; Pimobendan
0.3 mg/kg PO BID (Vetmedin 5 mg tablet, Boehringer Ingelheim/Germany),
Enalapril 0.5 mg PO BID (Enapril 20 mg tablet, Sandoz/Switzerland), Proprano-
lol 5 mg/cat PO BID (Dideral 40 mg tablet, Sanofi/France), Furosemide 4 mg/kg
iv just one dose and after that 2 mg/kg PO BID (Lasix 20 mg/2mL injectable so-
lution ampoule, Sanofi Aventis/France, Lasix 40 mg tablet, Sanofi Aventis/France)
was used. Two days after the start of the medication, the patient began to eat and
was significantly active. On the second day of the hospitalization, the patient was
delivered to the owner in a standing position, with an appetite to protect him
from nosocomial infections and minimize stress. Afterward, there was no news

from the patient.

3. Discussion

Congenital heart diseases in cats and dogs; are some defects that have become
more frequently diagnosed with the development of technology and opportuni-
ties. These defects are; intra and extracardiac shunts, abnormal valve morpholo-
gies, and vascular malformations. These defects, which can be of varying preva-
lence and may be single or multiple during the development of the heart struc-
ture, cause different clinical symptoms according to their severity. When left

untreated or when the time for intervention has passed, it leads to congestive
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heart failure [1] [3] [4] [5] [6] [7].

Murmurs may be found in the clinical examination of the patients. Inaudible
murmurs do not rule out a heart problem in the patient [8] [9] [10]. Cardiac
biomarkers that are widely used today. Troponin I and Nt-proBNP, can be used
to assess heart muscle injury. However, hormones alone are not sufficient for
diagnosis. Even if the degree of heart failure is evident, it can be found in normal
reference values [1] [9]. Blood pressure measurement is an essential clinical ex-
amination standard in veterinary medicine and human medicine. Systolic blood
pressure, generally measured by Doppler blood pressure method [11] [12]. Sys-
tolic blood pressure was measured as 160 mmHg. This value is considered
hypertensive according to ACVIM standards, and antihypertensive medication
is recommended [11]. For this reason, our patient was administered Beta Block-
er Propranolol 0.5 mg/kg PO BID and ACE inhibitor Enalapril 0.5 mg kg BID.
Heart problems change the radiographic cardiac silhouette. There are many
methods to measure the size of the heart. One of these methods is the Vertebral
Heart Scale. The vertebral heart scale is an objective measurement method. Av-
erage values in cats are between 7.5 - 9.5 vertebrae. Radiographic left atrial ver-
tebral size measurement is another measurement method. With this measure-
ment method, atrial dilatation can be interpreted [5] [13] [14]. The vertebral
heart scale and left atrial vertebral heart scale were significantly higher in our
case. As shown in Figure 1, both values were higher than normal. Electrocardi-
ographic examination (ECG) is a useful routine examination method for detect-
ing conduction disorders of the patient. ECG is taken from the patient in the
right parasternal or standing position. In mitral valve dysplasia, prolonged P

wave duration and shortening amplitude may result from atrial remodeling due

Figure 1. Vertebral Heart Size (VHS) and Left-Atrial Vertebral Heart Size (LA-VHS)
Measurement in a two-month-old female mix-breed cat (Reference Line 4. Thoracal Ver-
tebrae, Black Color: Vertebral Heart Size, Red Color: Left Atrial Vertebral Heart Size).
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to regurgitant flow. Atrial fibrillation or atrial premature complex formation
may be observed [1]. Electrocardiography of the patient was measured in the
right lateral position with a telemetric ECG device (Kruuse Telemetric Ecg &
Holter) at a rate of 10 mm/mV and 25 mm/s. Our patient ECG, had prolonging
P wave duration indicates atrial dilatation and slowed ventricular contraction.
As shown in Figure 2 and Table 1. Echocardiography in mitral dysplasia;
presents as abnormal mitral valve morphology. Dysplasia has impaired the gen-
eral structure and function of the valves. Abnormal growths may have occurred
in the chordae tendinea or the papillary muscles associated with the valves [1]
[15]. The left atrium/aorta ratio in echocardiography is a prominent indicator of
atrial dilatation. The cutoff value of La/Ao ratio is a maximum of 1.7 mm [2]
[16]. In our patient, an image was taken with the M Mode echocardiographic
technique, with the cursor centered on the left coronary cuspid and left atrium
e,
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Figure 2. Telemetric ECG of our patient (Goldberger I, 10 mm/mV, 25 mm/s, six derivation).

Table 1. Electrocardiographic values.

Heart Rate (beat/minute) 160

P Wave Amplitude (mV) 0.2 (h)
P Wave Width (ms) 42 (h)
PR Interval (ms) 83
QRS Amplitude (mV) 1 (h)
QRS Width (ms) 40 (h)
QT Duration (ms) 82 ()
QT(c) (ms) 98

ST Segment normal
T Wave Amplitude (mV) 0.2
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[16] [17]. Our case La/Ao ratio found to increased. Some of the parameters that
measure myocardial function may be affected by blood volume. The dp/dt value,
expressed by dividing the peak rates of left ventricular pressure increase and de-
crease by the relaxation time, is a method considered the gold standard in the
evaluation of myocardial function [18]. In a study, a positive dp/dt value was de-
fined as maximal > 2260 mmHg/s and negative dp/dt value as maximal < 1875
mmHg/s in healthy cats. In addition, positive and negative dp/dt values de-
creased significantly in cats with cardiomyopathy [19]. As shown in Figure 3, in
our patient, a positive dp/dt value was found to be significantly lower despite the
regurgitation profile that could not be taken at the right angle due to her general
condition. Although the routine echocardiographic examination is beneficial in
differential diagnosis, it may not be sufficient on its own when it comes to com-
plex problems [13] [20] [21].

4. Conclusion

As a result, the patient’s prognosis is poor. No surgical intervention can be per-
formed at this stage; medical treatment (Pimobendan 0.3 mg/kg PO BID (Vet-
medin 5 mg tablet, Boehringer Ingelheim/Germany), Enalapril 0.5 mg PO BID
(Enapril 20 mg tablet, Sandoz/Switzerland), Propranolol 5 mg/cat PO BID (Did-
eral 40 mg tablet, Sanofi/France), Furosemide 4 mg/kg iv just one dose and after
that 2 mg/kg PO BID (Lasix 20 mg/2mL ampoule containing solution for injec-
tion, Sanofi Aventis/France, Lasix 40 mg tablet, Sanofi Aventis/France) is recom-
mended [20] [21]. This is the first case reported in our country as an example of
mitral dysplasia and related severe mitral regurgitation in a two-month-old kitten.
It is also a case report showing how important the multisystemic examination

approach is for our patients and emphasizing that congenital diseases in kittens

should not be ignored.

(b)

Figure 3. (a) Advanced Mitral Regurgitation caused by Mitral Dysplasia. (LV: Left Ventricle, LA: Left Atrium, MR:
Mitral Regurgitation, (b) Mitral regurgitation, M Mode echocardiography dp/dt measurement (mitral regurgitant
flow: 3.49 m/s, dp/dt: 838.6 mmHg/s).
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Statements

The owners of this patient have given permission for the case report to be pub-
lished.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.
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