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Echocardiograpical Findings of Heartworm Disease with
Paradoxic septum motion and Caval Syndrome in a Pug Dog

In-chul Park’
College of Veterinary Medicine, Chonnam National University

Abstract : A female pug was presented with severe anemia, dyspnea and hemoglobinuria. By B- and M-mode
echocardiography, the large number of heartworm were founded in the right ventricle, right atrium and pulmonary
artery. The heartworm mass was moved from the right ventricle to the right atrium with the motion of the tricuspid
valve. Paradoxic septum motion were visible in M-mode of left ventrcular outflow tract and chordae tendineae
level short-axis view. Flattened interventricular septum was find in B-mode of papillary muscle level short-axis
view. In autopsy, 81 adult heartworms and 7 filarial debris were found. Most of adult heartworm were found in
the right ventricle and pulmonary artery. 3 of them were found in the venaca and right atrium, respectively.

Key words : heartworm, caval syndrome, Paradoxic septum motion, ultrasonography, dog.
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Table 1. Blood cell and blood chemistry values of a pug dog
infected with heartworm

HCT 8.9% ALB 2.77 g/dl
HGB 2.8 g/dl ALKP 993 TU
MCHC 315 g/dl ALT 429 TU
WBC 574x10L  AMYL 1519 TU
GRANS 498x10°%L  BUN 82.8 mg/dl
%GRANS  87% Ca 8.56 mg/dl
LM 7.6x10°/L CHOL 215.8 mg/dl
%LIM 13% CREA 0.5 mg/dl
PLT 36x10°/L GLU 123.3 mg/dl
Retics 2.8% PHOS 9.29 mg/di
TBIL 4.52 mg/dl
TP 7.77 g/dl
GLOB 5.00 g/di
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Fig 1. A: Right lateral thoracic radiograph. The long axis cardiac dimension was marked increase and the trachea was elevated to the
thoracic vertebra. B: Dorsoventral thoracic radiograph. Distended main pulmonary artery segment was visible between the 1 and 2
o'clock position (arrows). Also distended right atrium and right ventricle were visible.
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Fig 2. B- and M-mode echocardiography of left ventricular out-
flow tract long-axis view. There were hyperechoic heartworm
mass in the right ventricle (arrows). The white mass in the right
ventricle in diastole and the ventricular septum was move to the
left ventricle when cardiac cycle was diastolic. [VS=interven-
tricular septum, LV=left ventricle, RV=right ventricle.
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Fig 3. 4-chamber long-axis view of diastole (A) and systole (B). The most of hyperechoic heartworm(arrows) moved from right ven-
tricle to right atrium with heart cvele. LA=left atrium. LV~ left ventricle.
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Fig 4. Papillary muscle level and chordae tendinae level short-axis view in diastole. A: Large number of heartworm occupied the right
ventricle (arrow). Right ventricle was dilated and interventricular septum was flattened. B: Interventricular septum shape in systole rep-
resented as normal shape (B-mode). Paradoxic septum motion were visible in systole (M-mode). Right ventricle was occupied with
echogenic mass that were represented heartworm. This mass pushed the interventricular septum toward the left ventricle in diastole.
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Fig 5. Modified pulmonary artery level short-axis view. Large
number of heartworm echo were founded in the right ventricle,
right ventricular outflow tract and right pulmonary artery.

2 A2 HEw o BEEIe
o‘%‘-"ﬂ’ﬂ‘: A8 A7) EAst B3 ¢
bollA] 3ulE], ddigdlst Soidwoa 3ule]e] FA7t
k. Al 9] d3Alo] EAlshs AR £

ake](§: 35, ¥ 4nFem, F Mo olu] o] <k
THYE 4 g8 Axol oF 2~5cm He 249 S8

HAH A

jata)
o
~
SS
O{N‘
= rlo
%N

Y ok

U op N

¥

XLl
N
é

“1

7H

n

% Talie A7 2 97 T BFd0] §

UET. OBST. CHONNAM RAT*{NIU <1D:PUG, ¥ HEARTUORM, _
[N LT Pt . o

4

Fig 6. Apical 4-chamber view. The multiple echogenic materials
within the right atrium represented adult heartworm. LA=left
atrium. LV=left ventricle, RA=right atrium, RV=right ventricle.
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Table 2. Comparison of echocardiographic values heartworm infected Pug dog and referance ranges (Mean S.D. ; mm)

Case (Chordae tendineae level

referance ranges

Parameter short-axis view) A* B#*
RVIDd 12.8312.12 - -
RVIDs 9.3240.54 - -
RVWd 5.0910.28 - -
RVWs 6.97£1.06 - -
LVIDd 15.90+1.30 27.445.2 20.2~25.0
LVIDs 9.9510.49 16.0+4.7 11.2~14.6
IVSd 9.06x0.15 6.2+1.7 6.0~7.7
IVSs 10.77+£1.20 10.212.2 9.0~10.9
Lvwd 7.4910.54 5.4+1.7 4.8~6.3
LVWs 12.03+1.06 7.9£1.6 8.0~9.8
FS (%) 39.67£2.52 28~40
EF (%) 74.00%3.00 - -
HR(/Min) 152.33£2.02 - -

*From Bonagura JD, O'Grady MR, Herring DS: Echocardiography: principles of interpretation. Vet clin North Am 15; 1985: 1177~11941.
**From Boon JA: manual of veterinary Echocardiography (suppl). willians & wilkins, Baitimore. 19982.
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