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Chinchillas (Chinchilla lanigera) are common com-
panion animals in the order Rodentia.1 The mean 

life span of 10 years is much longer than that of many 
other pet rodents, and some chinchillas are reported to 
have lived up to 20 years.2 This relative longevity may 
predispose chinchillas to the development of degenera-
tive diseases, including cardiac disease.

Information regarding cardiac disease in chinchil-
las is scarce, but dilated cardiomyopathy, congenital 
septal defects, and degenerative valvular disease have 
been reported.3 Heart murmurs of various intensities 
have been described in chinchillas and are considered 
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Objective—To determine the prevalence of heart murmurs in chinchillas (Chinchilla lanig-
era) and determine whether heart murmurs were associated with cardiac disease.
Design—Retrospective multi-institutional case series.
Animals—260 chinchillas.
Procedures—Medical records of all chinchilla patients evaluated at the Tufts University Fos-
ter Hospital for Small Animals between 2001 and 2009, the University of California-Davis 
William R. Pritchard Veterinary Medical Teaching Hospital between 1996 and 2009, and the 
University of Wisconsin Veterinary Medical Teaching Hospital between 1998 and 2009 were 
reviewed.
Results—Prevalence of heart murmurs was 23% (59/260). Of 15 chinchillas with heart 
murmurs that underwent echocardiography, 8 had echocardiographic abnormalities, includ-
ing dynamic right ventricular outflow tract obstruction, mitral regurgitation, hypertrophy of 
the left ventricle, tricuspid regurgitation, and hypovolemia. Echocardiographic abnormalities 
were approximately 29 times as likely (OR, 28.7) to be present in chinchillas with a murmur 
of grade 3 or higher than in chinchillas without a murmur.
Conclusions and Clinical Relevance—Results suggested that heart murmurs are com-
mon in chinchillas and that chinchillas with heart murmurs often have echocardiographic 
abnormalities, with valvular disease being the most common. On the basis of these results, 
we believe that echocardiography should be recommended for chinchillas with heart mur-
murs, especially older chinchillas with murmurs of grade 3 or higher. Further prospective 
studies are needed to accurately evaluate the prevalence of cardiac disease in chinchillas 
with heart murmurs. (J Am Vet Med Assoc 2012;241:1344–1347)

a common finding on routine examination.a To our 
knowledge, however, there are no published data with 
respect to the prevalence of cardiac disease in chinchil-
las nor data regarding the relationship between the 
presence of a heart murmur and underlying cardiac dis-
ease.4,5 On the other hand, use of echocardiography in 
chinchillas has been described, and reference ranges for 
echocardiographic variables in chinchillas have been 
published.6

The purpose of the study reported here was to deter-
mine the prevalence of heart murmurs in chinchillas and 
to determine whether heart murmurs were associated 
with cardiac disease in this species. On the basis of infor-
mation available in the literature, we hypothesized that 
heart murmurs occur frequently in chinchillas but that 
most murmurs are not associated with cardiac disease.

Material and Methods

Medical records of all chinchillas examined at the 
Tufts University Foster Hospital for Small Animals 
between 2001 and 2009, the University of California- 
Davis William R. Pritchard Veterinary Medical Teach-
ing Hospital between 1996 and 2009, and the Univer-
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sity of Wisconsin Veterinary Medical Teaching Hospital 
between 1998 and 2009 were reviewed retrospectively. 
Age and sex of the animals were recorded, along with 
information on history and results of the initial physi-
cal examination. In all animals, history was elicited 
and the initial physical examination was performed by 
faculty members, small animal interns, or residents or 
interns associated with a zoological companion animal 
clinical service. Heart murmurs were graded on a scale 
of 1 to 6, as defined for other small mammals.7

When available, results of diagnostic testing for 
cardiovascular disease were recorded. Radiography had 
been performed with physical restraint, sedation, or an-
esthesia, and radiographs were reviewed by board-cer-
tified radiologists at each institution. Electrocardiogra-
phy was performed with manual restraint; electrodes 
were positioned as described for small animals. Echo-
cardiography was performed with manual restraint; all 
examinations were performed by a board-certified vet-
erinary cardiologist or resident in veterinary cardiology.

Data were analyzed by the Service of Biostatistics 
and Epidemiology at Gustave Roussy Institute, Ville-
juif, France. Descriptive statistics were determined for 
age, clinical signs (ie, presence of decreased activity and 

respiratory signs), murmur grade, and results of tho-
racic radiography and echocardiography. A χ2 test was 
used to compare qualitative variables between centers. 
The prognostic role of each variable was evaluated by 
means of univariate logistic regression stratified by cen-
ter. For variables with ordered categories, a χ2 test for 
trends was also performed. All tests were 2 sided. Val-
ues of P < 0.05 were considered significant.

Results

A total of 260 chinchillas were examined at the 3 
participating institutions during the study period. Over-
all, there were 153 (59%) males and 106 (41%) females 
(Table 1; sex of 1 animal was not reported in the record). 
Median age was 3 years (range, 0.5 to 17 years). Sex and age 
distributions did not differ significantly among the 3 partici-
pating institutions. A heart murmur was auscultated in 59 of 
the 260 (23%; 95% CI, 18% to 28%) chinchillas.

Seventy-two chinchillas underwent radiography, of 
which 15 had a heart murmur; 15 underwent echocar-
diography, of which all 15 had a heart murmur; and 
5 underwent electrocardiography, of which 1 had a 
heart murmur (Table 2). Of the 15 chinchillas with a 

  University of California- University of Tufts University  All
Variable Davis (n = 125) Wisconsin (n = 98) (n = 37) (n = 260)

Sex    
 Male 79 (63) 53 (54) 21 (57) 153 (59)
 Female 46 (37) 45 (46) 15 (41) 106 (41)
 Not reported 0 (0) 0 (0) 1 (3) 1 (< 1)

Age (y)    
 < 2 30 (24) 41 (42) 14 (38) 85 (33)
 2–3 28 (22) 18 (18) 4 (11) 50 (19)
 4–5 21 (17) 18 (18) 6 (16) 45 (17)
 6–7 6 (5) 13 (13) 10 (27) 29 (11)
 ≥ 8 14 (11) 8 (8) 3 (8) 25 (10)
 Not reported 26 (21) 0 (0) 0 (0) 26 (10)

Heart murmur    
 None 103 (82) 65 (66) 33 (89) 201 (77)
 Grade 1 4 (3) 0 (0) 1 (3) 5 (2)
 Grade 2 7 (6) 11 (11) 2 (5) 20 (8)
 Grade 3 9 (7) 16 (17) 0 (0) 25 (9)
 Grade 4 2 (2) 4 (4) 1 (3) 7 (3)
 Grade 5 0 (0) 2 (2) 0 (0) 2 (1)

Data are number (%).

Table 1—Signalment and clinical findings in 260 chinchillas (Chinchilla lanigera) evaluated at Tufts Uni-
versity between 2001 and 2009, the University of California-Davis between 1996 and 2009, and the 
University of Wisconsin between 1998 and 2009.

  University of University of Tufts 
Variable California-Davis Wisconsin University All

None 82 (66) 72 (73) 27 (73) 181 (70)
Radiography only 33 (26) 22 (22) 6 (16) 61 (23)
Radiography and 7 (6) 2 (2) 0 (0) 9 (3)
  echocardiography
Echocardiography only  2 (2) 2 (2) 0 (0) 4 (2)
Electrocardiography and 0 (0) 0 (0) 2 (5) 2 (1)
  echocardiography
Radiography and  1 (1) 0 (0) 1 (3) 2 (1)
  electrocardiography
Electrocardiography only 0 (0) 0 (0) 1 (3) 1 (0)

Data are number (%).

Table 2—Diagnostic tests performed for cardiac evaluation in the same chinchillas as in Table 1.



1346 Scientific Reports  JAVMA, Vol 241, No. 10, November 15, 2012

S
M

A
LL

 A
N

IM
A

LS
/

E
X

O
TI

C

heart murmur that underwent echocardiography, 8 had 
echocardiographic abnormalities. Of these, 2 had se-
vere mitral regurgitation and dynamic right ventricular 
outflow tract obstruction, 1 had hypertrophy of the left 
ventricle and dynamic right ventricular outflow tract 
obstruction, 2 had mitral regurgitation, 1 had tricuspid 
regurgitation, 1 had dynamic right ventricular outflow 
tract obstruction only, and 1 had hypovolemia. Of the 
8 chinchillas with echocardiographic abnormalities, 5 
underwent radiography (2 had radiographic evidence 
of cardiomegaly) and 2 underwent electrocardiography.

 Presence of a heart murmur was significantly as-
sociated with echocardiographic detection of a cardiac 
abnormality (Table 3). Echocardiographic abnormali-
ties were 28.7 (95% CI, 4.4 to 188.2) times as likely to 
be present in chinchillas with a heart murmur of grade 
3 or higher as in chinchillas without a heart murmur 
and were 10.6 (95% CI, 1.4 to 79.4) times as likely 
to be present in chinchillas with a heart murmur of 
grade 1 or 2 as in chinchillas without a heart mur-
mur. However, echocardiographic abnormalities were 
not significantly more likely (OR, 2.7; 95% CI, 0.4 to 
18.4) to be present in chinchillas with a heart murmur 
of grade 3 or higher as in chinchillas with a heart mur-
mur of grade 1 or 2. 

Discussion

Results of the present study suggested that heart 
murmurs are common in chinchillas, with 59 of the 260 
(23%) chinchillas examined having a heart murmur. 
Although echocardiography was performed in only 15 
animals with a heart murmur, 8 had echocardiographic 
abnormalities that accounted for the murmur. In the 
remaining 7 animals with a heart murmur, a specific 

cause was not identified, and the murmur was con-
sidered physiologic. A physiologic murmur (innocent 
murmur or functional murmur) is defined as a heart 
murmur that is primarily due to physiologic conditions 
outside the heart, as opposed to structural defects in the 
heart itself. These findings lead us to suggest that the 
prevalence of physiologic heart murmurs in chinchil-
las is higher than in other species. In a similar study8 
involving 103 cats, 22 (21%) had a heart murmur; 
echocardiography was performed in 7 of these cats, and 
results of echocardiography were considered normal 
in only 1. Importantly, because of likely selection bias 
(ie, chinchillas that underwent echocardiography likely 
had other signs that precipitated additional diagnostic 
testing and, thus, were probably more likely to have an 
abnormality than were chinchillas that did not undergo 
echocardiography) and the small number of chinchillas 
with heart murmurs that underwent echocardiography, 
results of the present study likely do not accurately re-
flect the prevalence of cardiac disease in all chinchillas 
with a heart murmur.

Degenerative valvular diseases were the most com-
mon echocardiographic abnormalities in the present 
study (5/8). Mitral valve regurgitation was found in 4 
chinchillas, and tricuspid regurgitation was found in 1. 
Chronic mitral valve insufficiency secondary to myxo-
matous degeneration has been estimated to account for 
75% to 80% of cardiac diseases in dogs.9 The prevalence 
of chronic mitral valve insufficiency is strongly age de-
pendent, ranging from a few percent in young dogs to 
approximately 75% in dogs > 16 years old.9 Degenera-
tive atrioventricular valve disease has been identified in 
chinchillas and other exotic mammals, including rab-
bits and ferrets.3,10,11 Chronic degenerative atrioventric-
ular valve disease is more frequently identified in older 

  Echocardiographic abnormality

Variable Yes (n = 8) No* (n = 252) OR (95% CI) P value

Participating institution    0.36
 Tufts University 2 (25) 35 (14) 4.0 (0.5–35.2) 
 University of California-Davis 5 (63) 120 (48) 5.5 (0.5–63.1) 
 University of Wisconsin 1 (13) 97 (38) Referent 

Sex    0.58
 Male 5 (63) 148 (59) Referent 
 Female 2 (25) 104 (41) 0.6 (0.1–3.3) 
 Not reported 1 (13) 0 (0) NA 

Age (y)    0.50†
 < 2 1 (13) 84 (33) Referent 
 2–3 1 (13) 49 (19) 1.4 (0.09–23.99) 
 4–5 2 (25) 43 (17) 3.5 (0.3–39.6) 
 6–7 2 (25) 27 (11) 6.1 (0.5–73.3) 
 ≥ 8 2 (25) 23 (9) 5.9 (0.5–68.5) 

Heart murmur‡    0.002§
 None 2 (25) 199 (79) Referent 
 Grade 1 or 2 2 (25) 23 (9) 10.6 (1.4–79.4) 
 Grade 3, 4, or 5 4 (50) 30 (12) 28.7 (4.4–188.2) 

Data are No. (%).
*Results of echocardiography were negative (n = 7) or echocardiography was not performed (245). †P 

value for a trend = 0.07. ‡When the analysis was not stratified by participating institution (ie, when the popula-
tions of the 3 participating institutions were considered to be similar), the corresponding ORs were 8.7 and 
13.2 (P = 0.01). §P value for a trend < 0.001 (R 2 = 0.05).

NA = Not applicable.

Table 3—Evaluation of factors potentially associated with detection of echocardiographic abnormalities 
in the chinchillas in Table 1.
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rabbits.11 The mitral valve is the most commonly af-
fected valve, but lesions may also involve the tricuspid 
valve.10 Acquired valvular disease is the second most 
common cardiac disease seen in ferrets.11 The patho-
genesis remains unknown, and the disease occurs in 
middle-aged to elderly ferrets.

In the present study, heart murmur grade was as-
sociated with the presence of an echocardiographic 
abnormality. In cats and dogs,7 physiologic murmurs 
can be caused by decreased blood viscosity or increased 
cardiac output, and physiologic murmurs are most of-
ten identified in animals with anemia, fever, or hyper-
thyroidism and in animals that are pregnant or have 
increased sympathetic tone. However, in young cats 
and dogs with heart murmurs, it is common to find 
no apparent cause.12 Normally, these murmurs disap-
pear within 4 to 5 months or during adolescence, but 
in some individuals, they may persist into adulthood.13 
Physiologic murmurs are usually soft (grade 1 or 2 on a 
scale from 1 to 6) and loudest at the left heart base.7 In 
our study, 7 of the 15 chinchillas that had a heart mur-
mur and underwent echocardiography did not have any 
identifiable cardiac diseases. Five of these chinchillas 
had a grade 3 murmur, and 2 had a grade 1 murmur.

There have been few clinical reports of cardiac dis-
ease in chinchillas, despite the fact that murmurs of 
various intensities are often found on routine exami-
nation of young chinchillas.a In a study6 determining 
echocardiographic measurements in chinchillas, 3 of 
20 chinchillas had a heart murmur. The 3 animals with 
murmurs were evaluated echocardiographically but not 
included in the data set. One had mitral valve insuf-
ficiency and an abnormal myocardial appearance. No 
specific changes were detected during Doppler-flow 
echocardiography in the remaining 2 animals with mur-
murs, and these murmurs were assumed to be physi-
ologic. Dilated cardiomyopathy has been reported in 2 
young black velvet female chinchillas.3 A ventricular 
septal defect and tricuspid regurgitation have also been 
reported in a single male 16-month-old chinchilla.5 
That animal lacked apparent clinical signs at the time 
of diagnosis but died at approximately 2 years of age. 
Necropsy findings included papillary muscle dysplasia, 
mitral valve malformation, and a ventral septal defect.

Limitations of the present study include the number of 
clinicians who examined chinchillas included in the study 
and the number who performed echocardiography. How-
ever, we believe the impact of interoperator variability 
was low because all echocardiographers had advanced 
training. Other potential criticisms of the present study 
would include the low number of echocardiographic 
examinations performed (n = 15), compared with the 
number of animals included in the study (260) and the 
number of chinchillas with heart murmurs (60). Also, 
the lack of follow-up was a limitation because some an-

imals could have developed cardiac diseases with age. 
Inclusion of necropsy findings might have allowed us 
to identify cardiac diseases in chinchillas for which the 
owners declined echocardiography.

In conclusion, the prevalence of heart murmurs in 
chinchillas in the present study was high (23%), and 
murmur grade was associated with detection of echo-
cardiographic abnormalities. These results suggested 
that cardiac abnormalities in chinchillas may be under-
diagnosed and that echocardiography should be rec-
ommended for chinchillas with a heart murmur, par-
ticularly for chinchillas with a heart murmur of grade 
3 or higher. Atrioventricular valvular disease (presum-
ably degenerative) was the most common echocardio-
graphic abnormality identified, but because of the small 
number of chinchillas with abnormalities, additional 
studies need to be performed to confirm this finding.

a.  Hoefer HL. Clinical management of the chinchilla and hedgehog (abstr), 
in Proceedings. 11th Annu Avian Exot Anim Med Symp 1996;87–91.
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