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Abstract 

The factors affecting the survival time of small-breed dogs with myxomatous 

mitral valve degeneration (MMVD) have been evaluated in only a small number of 

studies. The prognostic variables and the survival of small-breed dogs with MMVD 

were reviewed retrospectively. One hundred sixty-eight small-breed dogs (< 15 kg) 

that underwent cardiac evaluation and were diagnosed with MMVD based on a 

general clinical examination, radiology, an electrocardiogram, and 

echocardiography in Veterinary Medical Teaching Hospital Seoul National 

University (VMTH SNU) were included. The survival periods of the dogs were 

evaluated by clinical follow-up and a telephone interview with the owners and 
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local hospitals. The mean follow-up duration was 14.3 ± 12.1 months. Among the 

small-breed dogs, Maltese and Shih Tzu comprised more than half the population 

(56%). In the univariate analysis, dyspnea, pulmonary edema, and the vertebral 

heart score (VHS) were significantly associated with the survival time. Some 

clinical variables, such as age, heart rate, and syncope, which were significant in 

previous studies, did not show any significance. Moreover, a significant difference 

of survival rates between International Small Animal Health Cardiac Council 

(ISACHC) classes was identified. The prognosis of dogs with congestive heart 

failure (CHF) that require a medical intervention should be evaluated using various 

indicators such as dyspnea and pulmonary edema. In clinical practice, 

monitoring the dog’s VHS can be used to predict the animal’s prognosis. 

                                                                     

Key words: Mitral valve disease; Heart failure; Survival; Small-breed dogs 
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1. Introduction 

Atrioventricular valve disease is the most common cardiovascular 

disease in small-breed dogs and accounts for more than 70% of heart 

disease.1,2 In congestive heart failure (CHF), two types of atrioventricular 

valves, mitral and tricuspid, undergo mucoid or myxomatous valvular 

degeneration. The mitral valve is more susceptible when both valves are 

compared. Among small-sized dogs, Cavalier King Charles Spaniels, toy 

and Miniature Poodles, Miniature Schnauzers, Chihuahuas, Pomeranians, 

Fox Terriers, Cocker Spaniels, and Pekingese are prone to myxomatous 

mitral valve disease (MMVD).1 The progression of the condition leads to 

many symptoms, such as dyspnea, syncope, cyanosis, and even death. Other 

changes, such as hypertension, pulmonary edema (PE), and arrhythmia, can 

be found. The identification of MMVD requires a thorough physical 

examination and echocardiography.3 Auscultation during the physical 

examination and a history of clinical signs of the disease inform clinicians 

of the presence of valvular regurgitation. Echocardiography is one of the 

most useful diagnostic procedures, and mitral regurgitation can be imaged 

by color flow Doppler.4 Many medications (e.g., pimobendan and 

benazepril) are available to relieve the symptoms of this disease, and they 

are expected to lengthen the animal’s lifespan.5-7 
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The survival of dogs depends on a number of factors. Borgarelli et al 8 

described survival and prognostic indicators (age, syncope, LA/Ao, etc.) of 

canine MMVD. Clinical compensation can be sustained for months to years 

when appropriate drugs are used.1  

The aim of this retrospective study was (1) to describe the signalment 

and clinical symptoms of 168 dogs with MMVD based on a general 

examination and echocardiography findings and (2) to explain the results of 

a statistical analysis of the survival and prognostic indicators. 
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2. Material and Methods 

2.1.  Case Selection 

The medical records of small-breed dogs examined at Seoul National 

University Veterinary Medical Teaching Hospital (VMTH SNU) between 

2010 and 2013 were reviewed. One hundred sixty-eight dogs belonging to 

16 dog breeds that were diagnosed with MMVD during the four years were 

eligible. All the dogs in the current study underwent a general clinical 

examination and a cardiology consultation. During the general clinical exam, 

cardiac auscultation and a routine physical examination were performed to 

investigate whether a cardiovascular disorder was responsible for the 

clinical symptoms (i.e. cough, dyspnea, etc.), and echocardiography was 

used to confirm the diagnosis.  

 

2.2 .  Baseline data 

All the data, including signalment (sex, breed, age, weight, and body 

condition score [BCS]), clinical signs at presentation, progression of 

symptoms after the initial diagnosis, physical examination (auscultation, 

presence of arrhythmia, and systolic blood pressure [SBP]), 
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electrocardiogram results, concurrent heart problems, vertebral heart score 

(VHS), echocardiographic results, and baseline treatments, in addition to 

information on the survival of each dog, were collected retrospectively. 

Basic data (i.e., signalment), the results of the physical examination, clinical 

symptoms, and treatment history were obtained from each case record. The 

BCS was assessed using a 9-point scale. The blood pressure was measured 

with noninvasive Doppler sphygmomanometry at the time of the first visit 

to the VMTH SNU. An electrocardiogram was performed with the animal in 

a right lateral recumbent position. Concurrent cardiovascular diseases, such 

as tricuspid valve insufficiency and PE, were diagnosed with each criterion, 

and cases of suspected tracheal collapse (TC) were confirmed by 

fluoroscopy. 

As part of the cardiology consultation, thoracic radiographs were taken 

laterally and ventrodorsally, and the VHS was measured. All the dogs were 

classified according to the recommendations of the International Small 

Animal Health Cardiac Council (ISACHC) based on their clinical state and 

medication requirements. 
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2.3.  Inclusion Criteria 

   Small-breed dogs weighing less than 15 kg were included in this study. 

A physical workup, a chest radiograph, and an echocardiographic 

examination were performed in all cases. One or a combination of 

echocardiographic findings, such as any degree of mitral valve regurgitation, 

any degree of mitral valve leaflet thickening, or the presence of mitral valve 

prolapse, had to be present for the inclusion of a dog in this study.  

 

2.4.  Exclusion Criteria 

Dogs with congenital heart disease, bacterial endocarditis, or dilated 

cardiomyopathy were excluded due to the direct or indirect influence of 

these conditions on mitral valve function. Heartworm infection and 

microfilaria identified during an echocardiographic examination were 

additional exclusion criteria. Animals with other medical problems that 

could significantly affect their survival (e.g., dogs that had been hit by a car 

or had immune-mediated hemolytic anemia or neoplasia) were also 

excluded. 
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2.5.  Survival  

A telephone interview with the dog’s owner(s) was used to ascertain the 

animal’s clinical and survival status. First, the owner was asked whether the 

dog had survived. If the dog had died, the date of the death and its clinical 

status at the time of death were recorded. If the dog had been euthanized, the 

reasons for the euthanasia and the animal’s clinical status at that time were 

recorded. In cases where the owner could not be contacted, the veterinarians 

in the local hospital that had overseen the care of the dog were questioned 

about the animal’s clinical status and survival. 

 

2.6.  Echocardiography 

All the dogs underwent a complete echocardiographic examination, 

including transthoracic 2-D, M-mode, spectral, and color flow Doppler. 

Experienced echocardiographers in the Department of Veterinary Medical 

Imaging, VMTH SNU performed the echocardiography with an ultrasound 

system (Aloka ProSound ɑ7®; Hitachi Aloka Medical Ltd., Japan) equipped 

with a 3–8 MHz phase array sector transducer (Hitachi Aloka Medical Ltd.). 

A lead II electrocardiogram was simultaneously displayed on the ultrasound 

monitor for timing purposes.  
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2.7.  Echocardiographic measurements 

All the echocardiographic values were measured in accordance with the 

recommendations of the Echocardiography Committee of the Specialty of 

Cardiology, American College of Veterinary Internal Medicine using 

standard methods.9-12 The measurements of M-mode left ventricular 

parameters were obtained from two-dimensional guided M-mode 

echocardiography in the right parasternal short axis view at the level of the 

papillary muscles.13 End-diastolic and end-systolic volumes of the left 

ventricle (EDV and ESV, respectively) were calculated using the Teichholz 

method.14 The left ventricular ejection fraction (EF = [EDV-ESV] / EDV × 

100) and fractional shortening (FS = [LVDd-LVDs] / LVDd × 100) were 

calculated in the short axis of the M-mode. 

The assessment of left atrial (LA) and aortic root dimensions (Ao) was 

performed from the right parasternal short axis view at the heart base, and 

the ratio between the LA and Ao was calculated as LA/Ao.15 

All the measurements were taken from three cardiac cycles and averaged. 
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2.8.  Statistical analysis 

Statistical analysis was done with the R package, version. 3.1.1. 

Numerical variables were reported as the mean ± standard deviation (SD). 

The effects of 21 clinical, ECG, echocardiographic, and Doppler variables 

on survival were evaluated. The clinical variables included sex, arrhythmia, 

syncope, dyspnea, PE, age > 11 years, weight > 5 kg, Heart rate > 140 bpm, 

murmur > II, SBP > 140 mmHg, class of heart failure according to the 

classification of the ISACHC, VHS > 10.5, LA/Ao > 1.5, EDV > 30 mL/m2, 

and ESV > 5 mL/m2. 

Univariate Cox survival analysis (log-rank test) was used in the survival 

analysis to evaluate the hazard ratio of an adverse event. Survival curves, 

median survival times, and 95% CIs were obtained by the Kaplan–Meier 

method. The survival time was counted from the day of a diagnosis of 

MMVD at the VMTH SNU to either the day of death or the closing time of 

the study. Differences in the survival characteristics of each ISACHC class 

are shown graphically in figure 1. 
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3. Results 

3.1.  Basic characteristics 

One hundred sixty-eight dogs from 16 breeds were included in the 

analysis. There were 85 females and 83 males; the mean age was 10.8 ± 2.5 

years (range 5–17 years), and the mean weight was 5.2 ± 2.6 kg (range 1.7–

14.5 kg). Ninety-six dogs weighed ≤ 5 kg, and 72 dogs weighed > 5 kg. The 

majority of the dogs included in the study were Maltese (n = 51; 30.4%) 

followed by Shi-Tzu (n = 43; 25.6%) (Table 1). The dogs available for 

follow-up had different classes of heart failure according to the ISACHC: 43 

(25.6%) had class 1, 67 (39.9%) had class 2, and 58 (34.5%) had class 3. 

 

3.2.  History and Clinical Symptoms 

One hundred-twenty-five (74.4%) dogs had a cough, 82 (48.8%) had 

dyspnea, 43 (25.6%) had a case history of syncope, and 24 (14.3%) had 

cyanosis. The clinical findings in the 168 dogs are listed in Table 2. With 

regard to concurrent cardiac diseases, 125 (74.4%) had TVI, and 32 (19%) 

had PE. Fifty-nine (35.1%) dogs had TC, and 59 dogs (47.2%) presenting 

with a cough were diagnosed with TC. 
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3.3.  General examination 

The mean BCS of the dogs was 5.24 ± 1.15, and 63 (36.7%) dogs were 

considered obese (BCS > 5). The mean HR (n = 167) was 146 ± 23 bpm. In 

dogs that presented with a systolic murmur, 10 (6%) were classified as 

having a soft midsystolic murmur (1–2/6), and 145 (86.3%) had a moderate 

to loud holosystolic murmur (3–5/6). Thirty-one (18.5%) dogs had 

arrhythmias according to the cardiac auscultation and ECG reading. The 

mean SBP was 143.6 ± 25.7 mmHg.  

 

3.4.  Radiography & Echocardiography 

The mean VHS (n =168) was 11 ± 1.1. The mean EDV-I was 33.5 ± 

23.81, and the mean ESV-I (n = 167) was 6.1 ± 7.13 mL/m2. The mean 

LA/Ao (n = 167) was 1.89 ± 0.4. The mean EF was 83.7 ± 8.4%, and the 

mean FS was 52.6 ± 8.7%.  

Table 3 and 4 show the clinical and echocardiographic variables for each 

ISACHC class.  
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3.5.  Survival analysis 

The mean follow-up time of this study was 14.3 ± 12.1 months. One 

hundred-fifteen (68.5%) dogs died or were euthanized during the 

observation period. Of these, 19 dogs were class 1, 47 were class 2, and 49 

were class 3 according to the classification of the ISACHC at the time of the 

initial examination. The median survival time, regardless of the cause of 

death, was 11.5 ± 10.3 months (range 0.03–48.5 months). Of the 21 

variables that were used as predictors in the Kaplan–Meier analysis, 

dyspnea, PE, and VHS were significantly associated with the overall 

survival time (Fig 1; Table 5) (P < 0.05). Four variables appeared to be 

significantly related to overall survival times when the significance was set 

at P < 0.1. These were age > 11 years, LA/Ao > 1.5, EF > 85, and EDV > 

30 mL/m2.  
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4. Discussion 

Twenty-one prognostic variables of dogs with MMVD were investigated 

in this study, together with their survival characteristics. The prognostic 

variables affecting survival differed from those reported by Borgarelli et al 8. 

Although we focused on small-breed dogs, which comprise the majority of 

the dog population in Korea, variables that were significant in Borgarelli et 

al 8, which included large breed dogs, were not significant in this study.  

Many studies have discussed the survival times and prognostic variables 

of specific dog breeds or whole dog populations with MMVD.2,8,16-18 

However, the present study focused on the entire life span of small-breed 

dogs and the factors that could negatively affect the dog’s life. In our long-

term observation of 168 dogs, the survival times differed according to the 

dog’s ISACHC class and survival factors. One hundred-fifteen of the 168 

dogs died during the observation period, and the survival time of the dogs 

that died was 344.5 ± 309.4 days. The survival times of the ISACHC class 1 

dogs were higher than those of the dogs in higher classes, and about 30% of 

dogs in this group were still alive 60 months after the initial diagnosis. This 

finding is consistent with that reported in previous studies.8,17  
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In this study, the most significant clinical and echocardiographic factors 

for survival were dyspnea, PE, and VHS. Compared with the variables that 

were significantly associated with an increased risk of death in Borgarelli et 

al 8, only dyspnea was significantly associated with an increased risk of 

death in the univariate analysis of small-breed dogs with MMVD in the 

present study. The survival time of the dogs with dyspnea that died was 327 

± 292.65 days, and the survival time of the dogs without dyspnea was 365.3 

± 331 days. We can conclude that primary respiratory disease directly or 

indirectly associated with MMVD is likely to affect the survival time. 

PE also increased the probability of death in this study, with the survival 

times of dead dogs with and without PE of 236.6 ± 218.9 days and 379.2 ± 

326.9 days, respectively. As heart failure progresses due to MMVD, 

pulmonary congestion and edema are manifested.1 If these critical 

symptoms worsen, the resting respiratory rate increases, causing dyspnea.1 

Borgarelli et al 8 did not discuss the clinical importance of PE and its 

association with survival, but it could be considered an extension of dyspnea. 

PE can be detected before clinical signs, such as dyspnea, occur and directly 

and indirectly affect the survival of animals with MMVD. Therefore, early 

detection and appropriate management of PE could help to prevent dyspnea 

and deterioration of CHF. 
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Cardiomegaly was also associated with s decreased survival time in 

dogs with MMVD.19-21 In present study, VHS over 10.5 vertebras had 

hazard ratio of 2.12, meaning that the possibility of death in dogs with VHS 

of > 10.5 is two-fold higher than in dogs with a VHS of ≤ 10.5. As 

demonstrated in the descriptive statistics, the mean VHS of the dogs in the 

higher ISACHC class showed a tendency to be higher than that of the dogs 

in the lower classes. As reported in earlier studies, mitral regurgitation in 

MMVD can cause pressure overload of the right heart by increasing 

pulmonary vascular pressure,22 and the VHS increases during the 

progression of valvular disease.20 Decompensation and death follow as the 

heart reaches its maximum size.1 Monitoring the size of the heart from the 

initial diagnosis could be helpful in assessing the prognosis of dogs with 

MMVD. 

Some factors were not significant predictors of survival in the present 

study or in the study by Borgarelli et al 8. First, the sex of the animal with 

MMVD was not associated with the survival time. An earlier study reported 

that male dogs are prone to MMVD,22 but the proportion of each sex in this 

population was about the same. Moreover, the univariate analysis of sex 

showed that it did not influence the survival of the dogs with MMVD. As 

observed in Borgarelli et al 8, weight did not influence the life expectancy 

of the dogs. Borgarelli et al. 8 used different criteria to those in our study to 
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determine weight differences in the dogs. Although we used a difference of 

1 kg to divide the dogs by weight, we did not find that weight was a 

significant factor. In common with that reported by Borgarelli et al 8, the 

intensity of the heart murmur did not significantly affect the survival time of 

the dogs with MMVD in the present study. However, the number of dogs in 

the low-intensity murmur group (murmur I–II) was too low for them to be 

compared statistically with the dogs in the higher intensity murmur group 

(murmur III–VI). In addition, this study limited the population to small-

sized dogs with MMVD. Therefore, the results could differ from those of 

Borgarelli et al 8 whose study also included large-breed dogs. SBP of >140 

mmHg was also not significantly associated with survival. 

The rest of the prognostic variables, including BCS > 5, age > 11 years, 

HR > 140 bpm, syncope, cyanosis, cough, TVI, TC, arrhythmia, and 

echocardiographic results (EF, FS, LA/Ao, EDVI, and ESVI), did not 

influence the survival time. Moreover, survival factors (i.e., BCS, cyanosis, 

TVI, TC, EF, and FS) that were newly examined in the present study did not 

show pronounced significance. Although some survival indicators, such as 

age > 11years, LA/Ao > 1.5, EF > 85, and EDV > 30 mL/m2, were not 

statistically significant, they may still be related to survival. 
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In conclusion, factors assumed to be significant in the survival of dogs 

with MMVD were not significant in the present study. The univariate 

analysis in our study showed that clinical signs (i.e., dyspnea and pulmonary 

edema) and measurement of the VHS can be used to evaluate the survival of 

dogs with MMVD. Shorter survival was recorded in dogs with respiratory 

problems accompanying MMVD. Intensive monitoring of VHS after the 

initial diagnosis should be employed in clinical practice to assess the 

prognosis and to modulate the prescription of animals with MMVD. In 

addition to the significant variables, the prognosis should be evaluated 

multifactorially using the indicators that were not significantly associated 

with an increased risk of death.  
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5. Limitation 

As a retrospective study, there are some limitations. As we focused on 

small-breed dogs, many dogs with MMVD that were brought to the hospital 

had to be excluded. We were unable to ascertain the survival status of a 

number of dogs, and some dogs had to be excluded because they did not 

meet the inclusion criteria. Moreover, some of the small-breed dogs had just 

one cardiology consultation, so there was insufficient information for them 

to be included in the study. Therefore, the results of the current study may 

not represent the entire population of small-breed dog.  

Of the dogs included in the present study, more than half were Maltese 

and Shih Tzu. The results could be biased to those two breeds, thereby 

limiting the generalizability of the findings to the entire small-breed dog 

population. As the period of observation was shorter than in other studies, 5, 

7, 8 the status of the dogs that survived should be monitored for a longer 

period. Moreover, the predisposition of Maltese, the most popular dog breed 

in Korea, to MMVD has not been investigated. To determine whether this 

breed is prone to MMVD, the whole Maltese population in Korea should be 

studied.  
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Combinations of medications were used, and it was not appropriate to 

perform an analysis of the effect of the drugs or drug combinations due to 

the varied combinations.  
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Fig 1. Survival of 168 dogs according to the International Small Animal 

Cardiac Health Council (ISACHC) classification.  
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Table 1. List of cases by breed and numbers (%) of 

each breed affected 

Breed Numbers (%) 

Maltese 51 (30.4) 

Shih Tzu 43 (25.6) 

Miniature Schnauzer 14 (8.3) 

Toy Poodle 11 (6.5) 

Pekingese 11 (6.5) 

Cocker Spaniel 9 (5.4) 

Yorkshire Terrier 9 (5.4) 

Mixed 5 (3.0) 

Pomeranian 5 (3.0) 

Chihuahua 3 (1.8) 

Miniature Pinscher 2 (1.2) 

Beagle 1 (0.6) 

Dachshund 1 (0.6) 

Japanese Spitz 1 (0.6) 

Shetland Sheepdog 1 (0.6) 

West Highland White Terrier 1 (0.6) 

Total 168 
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Table 2. Presenting signs and clinical 

findings in 168 cases of MVI 

Symptom Numbers(%) 

Cough 124(57.1) 

Dyspnea 82(37.8) 

Syncope 43(19.8) 

Panting 35(16.1) 

Exercise Intolerance 26(12) 

Cyanosis 24(11.1) 

Rigidity 22(10.1) 

Asymptomatic 20(9.2) 

Tremor 19(8.8) 
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Table 3. Report on mean ± SD variable for each ISACHC class 

 
ISACHC 1 ISACHC 2 ISACHC 3 

  Mean ± SD Mean ± SD Mean ± SD 

Age (years) 10.4 ± 2.58 11.18 ± 2.15 10.75 ± 2.75 

Weight (kg) 5.57 ± 2.7 5.15 ± 2.58 5 ± 2.6 

HR (beat/min) 137.23 ± 22.78 150 ± 18.7 146.7 ± 25.59 

SBP (mmHg) 147.07 ± 24.87 144.39 ± 25.46 139.9 ± 26.64 

VHS 10.66 ± 0.98 10.94 ± 1.08 11.29 ± 1.16 

EF (%) 83.02 ± 8.63 84.15 ± 5.63 83.55 ± 10.54 

FS (%) 51.92 ± 9.38 52.49 ± 7.53 53.15 ± 9.53 

LA/Ao 1.67 ± 0.3 1.86 ± 0.4 2.07 ± 0.48 

EDVI (mL/m
2
) 28.55 ± 16.97 35.63 ± 23.21 34.65 ± 27.31 

ESVI (mL/m2) 5.17 ± 4.73 6.2 ± 5.93 6.57 ± 9.53 

 

HR, heart rate; SBP, systolic blood pressure; VHS, vertebral heart score; 

EF, ejection fraction; FS, Fractional shortening; LA/Ao, left atrium aortic 

root ratio; EDVI, end diastolic volume index; ESVI, end systolic volume 

index; ISACHC, International Small Animal Cardiac Health Council. 
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Table 4. ISACHC class distribution for the discrete studies variables 

 
ISACHC 1 (43) ISACHC 2 (67) ISACHC 3 (58) 

  Numbers (%) Numbers (%) Numbers(%) 

Sex 
   

Males 26(60.5) 31(46.3) 26(44.8) 

Female

s 
17(39.5) 36(53.7) 32(55.2) 

BCS 
   

1-5 25(58.1) 43(64.2) 37(63.8) 

6-9 18(41.9) 24(35.8) 21(36.2) 

Murmur 
   

I-II 6(14) 3(4.5) 1(1.7) 

III-IV 26(60.5) 31(46.3) 29(50) 

V-VI 5(11.6) 28(41.8) 25(43.1) 

Total 37 62 55 

Arrhythmia 
  

Yes 10(23.3) 8(11.9) 13(22.4) 

No 33(76.7) 59(88.1) 45(77.6) 

Syncope 
   

Yes 5(11.6) 16(23.9) 22(37.9) 

No 38(88.4) 51(76.1) 36(62.1) 

Cyanosis 
   

Yes 9(20.9) 4(6) 11(19) 
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No 34(79.1) 63(94) 47(81) 

Dyspnea 
   

Yes 14(32.6) 26(38.8) 42(72.4) 

No 29(67.4) 41(61.2) 16(27.6) 

Cough 
   

Yes 30(69.8) 55(82.1) 40(69) 

No 13(30.2) 12(17.9) 18(31) 

TVI 
   

Yes 24(55.8) 55(82.1) 46(79.3) 

No 19(44.2) 12(17.9) 12(20.7) 

PE 
   

Yes 3(7) 8(11.9) 21(36.2) 

No 40(93) 59(88.1) 37(63.8) 

TC 
   

Yes 20(46.5) 26(38.8 13(22.4) 

No 23(53.5) 41(61.2) 45(77.6) 

  

  BCS, body condition score; TVI, tricuspid valve insufficiency; TC, 

tracheal collapse; ISACHC, International Small Animal Cardiac Health 

Council. 
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Table 5. Probability of adverse effect of variables in the univariate analysis 

Variable   Death (%) Hra (95% CI) 
P 

Value 

 
n = 168 

 
0.88 (-0.49-0.25) 0.52 

Male 83 52 (62.7) 
  

Female 85 63 (74.1) 
  

 
n = 167 

 
1.42 (-0.02-0.72) 0.064 

Age ≤ 11 years 99 63 (63.6) 
  

Age > 11 years 68 51 (75) 
  

 
n = 168 

 
1.04 (-0.42-0.32) 0.84 

Weight ≤ 5 kg 96 66 (68.8) 
  

Weight > 5 kg 72 49 (68.1) 
  

 
n = 168 

 
1.04 (-0.34-0.42) 0.84 

BCS ≤ 5 105 72 (68.6) 
  

BCS > 5 63 43 (68.3) 
  

 
n = 155 

 
0.82 (-0.18-0.48) 0.6 

Murmur I-II 10 8 (80) 
  

Murmur III-VI 145 101 (69.7) 
  

 
n = 161 

 
0.81 (-0.59-0.16) 0.26 

SBP ≤ 

140mmHg 
80 56 (70) 

  

SBP > 

140mmHg 
81 56 (79.1) 

  

 
n = 168 

 
0.76 (-0.75-0.2) 0.25 



２６ 

 

Arrhythmias Y 31 21 (67.7) 
  

Arrhythmias N 137 94 (68.6) 
  

 
n = 168 

 
1.22 (-0.22-0.62) 0.34 

Syncope Y 43 31 (72.1) 
  

Syncope N 125 84 (67.2) 
  

 
n = 168 

 
1.54 (0.06-0.8) < .05 

Dyspnea Y 82 64 (78) 
  

Dyspnea N 86 51 (59.3) 
  

 
n = 168 

 
2.29 (0.39-1.27) < .001 

PE Y 32 28 (87.5) 
  

PE N 136 87 (64) 
  

 
n = 168 

 
2.12 (0.33-1.17) < .0001 

VHS ≤ 10.5 59 32 (54.2) 
  

VHS > 10.5 109 83 (76.1) 
  

 
n = 167 

 
1.53 (-0.03-0.89) 0.068 

LA/AO ≤ 1.5 34 17 (50) 

 
 

LA/AO > 1.5 133 97 (72.9) 
 

 
n = 167 

 
1.42 (-0.03-0.72) 0.069 

EF ≤ 85 % 83 54 (65.1) 
  

EF > 85 % 84 61 (72.6) 
  

 
n = 167 

 
1.38 (-0.19-0.84) 0.22 

FS ≤ 45 % 30 20 (66.7) 
  

FS > 45 % 137 95 (69.3) 
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n = 167 

 
1.44 (-0.01-0.74) 0.053 

EDV ≤ 30 

mL/m
2 

98 62 (63.3) 
  

EDV > 30 

mL/m
2 

69 53 (76.8) 
 

  

 
n = 167 

 
0.914 (-0.46-0.28) 0.63 

ESV ≤ 5 mL/m
2
 98 67 (68.4) 

  
ESV > 5 mL/m2

 69 48 (69.6)     

 

BCS, body condition score; SBP, systolic blood pressure; PE, pulmonary 

edema; VHS, vertebral heart score; LA/Ao, left atrium aortic root ratio; EF, 

ejection fraction; FS, Fractional shortening; EDV, end diastolic volume; 

ESV, end systolic volume. 
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국    

 

 

국내 소 견종에  생하는 퇴행  이첨 막질 에 한 

후향  연구 

 

 

지도  :  

 

  태 

 

울 학  학원 

 

과 학 내과학 공 

 

   이첨 막부 증이 있는 개 자  생존 간과 그에 향  미

는 요소가 일부 연구에  평가   있다. 지 지 불특  다

 자에 해 연구 었고, 소 견종에  이 질 에 한 생존

경향과 특 이 아직 잘 어 있지 않았다. 그러므  본 후향

 연구에 는 소 견종에 국한해 이첨 막부 증  생존특  
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알아보고자 했다.  

   본 연구에 는 이첨 막부 증이 있는 소 견종  생존 간과 

그에 향  미 는 후인자들  조사했다.  168마리  소 견

종이 연구에 포함 었 며, 모  울 학  동 병원에  심

계 검사를 거쳐 이첨 막부 증 진단  았다. 각 자에  신체

검사, 사 검사, 심장  검사를 진행했 며, 진단과 임상증

상에 른 한 처 과 리가 이루어 다.  

   각 자  생존  폐사 여부는 보 자 또는 자를 리 인 

동 병원에 를 통해 인했 며, 평균 추 간  14.3 ± 12.1

달이었다. ISACHC classification에 라 자를 구분했 며, 각 class

에 른 생존 간  차이가 연하게 나타났다. 체 자  

Maltese종과 Shih Tzu종이 56%  과 를 차지했 며, Body 

Condition Score(BCS)가 6이상인  36.7% 다.  

    21가지  자 특  변  일변량분  진행했 며, 

곤란, 폐부종, Vertebral Heart Score(VHS) > 10.5가 미하게 생존

에 향  미쳤다. 존 연구에  미하게 향  미  나이, 

심 , 실신 등  변 들  본 연구에  통계  미가 없는 

것  나타났다. 
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   료를 필요  하는 심부  상태  자 후는 다양한 요인  

이용해 평가해야 하는데, 그  곤란이나 VHS  등 임상

 용할  있는 요소들이 본 연구에  인 었다. 자  

임상증상  곤란과 폐부종이 자  후에 부  작용

하며, VHS  통한 심장크  모니 링이 임상가  객 인 

자 후평가 지  사용   있  것이다. 

 

 주요어 : 이첨 막 질 , 심부 , 생존 간, 소 견종 

 학번 : 2012-23566 
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