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Summary

With the advancement of echocardiography, it has been demonstrated that clinically unrecog-
nized pericardial effusion is unmistakably detected by this method. However, pericardial effusion so
diagnosed by echocardiography sometimes has discrepancy to the other laboratory data. For example,
echocardiographic pericardial effusion sometimes fails to change in the size and/or contour even after
the therapy of a long period.

In 1979, a total of 850 echocardiographic examinations was carried out at our laboratory, and 47
cases were found to have the echo free space. The age of these patients ranged from 26 to 90 years with
a mean of 62. Only 4 cases were under the age of 40 including a case with atrial septal defect (ASD).
Of these 47 cases, 4 were confirmed to have pericardial effusion. In the remaining 43, however, no evi-
dence of pericardial effusion was established even after a long follow-up. Some technical errors or, in
rare instances, cardiac or mediastinal tumors or calcification of the mitral orifice may be responsible,
but no reasonable explanation was found for the echo free space of the large number of cases.

Since there are considerable subepicardial and pericardial fat tissues around the heart, a hypothesis
was proposed that these fat tissue layers may be responsible for the echo free space.

At present, the computed tomography (CT) seems to be the best method in distinguishing the
pericardial effusion from the pericardial fat tissue according to the difference of CT value. Thus,
using a CT scanner of 3.6 sec per scan, 22 of the 43 cases were examined, and it was demonstrated that
all 22 had considerable amount of the fat layers compatible to the echo free space. Only a case with ASD
had both pericardial effusion and fat layers.

According to the results, the followings were concluded.

1) The echo free space seen on the echocardiogram in elderly patients was most likely due to
the pericardial fat layers.
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2) Contrary to the previous opinion, the stabilized and motionless pericardium is not pathog-
nomonic to pericardial effusion, but the similar behavior may be seen in cases with pericardial fat.
3) Unless the pendulum motion due to the massive pericardial effusion, the presence of the an-
terior echo free space with small posterior echo free space seemed to suggest the echo free space due

to the pericardial fat layers.
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'5: Table 1. Case materials

ECG UCG CcT
Broca’s X-ray Low voltage Free Pericard. Effusion Fat
Name Age Sex index Diseases CTR Limb Precord. space move.

1 A M 61 M N Hypertension 549 - = + - - +
2 S.M. 57 F N Hypertension 589, + - + - - +
3 T.T. 40 M N Hypertension 409, — - + + - +
4 F.T. 69 F N Hypertension 629 + - + + - +
5 Yo 71 F N I.H.D. 48% + - + - - +
6 S K. 72 F N I.LH.D. 619% + — + - - +
7YY 77 M O LHD. 53% - - + + <+
8 H.M. 83 F N ILLH.D. 75% + - + + - +
9 T.T. 70 F N I.LH.D. 60% + - + + - +
10 Y.Y 73 F 0O I.LH.D. 53% + — + + — +
11 K. T. 78 F N I.LH.D. 60% - - + + - +
12 H.A. 77 F N LH.D. 68% + - =+ + — +
13 M.Y. 58 F N I.H.D. 549, - - + + - +
14 K.O0. 62 F (0] ASD 67% + — + - + +
15 C.s. 36 F (0] ASD 57% + + + + — +
16 S.E. 54 M U ASD 689 — - + + - +
17 M.O. 50 F o HOCM 65% + - + — — +
18 R.Y. 45 M (o} HOCM 58% - — + + — +
19 A N. 54 F N HCM 60% — — + + - +
20 M.T. 49 F N MS 639 + — + + — +
21 C.A. 51 F N Asthma 50% + - + + - +
22 T.K. 76 F (0] Hypothyroid 539% - - + - — +

Twenty-two patients with an echo free space are listed. Their mean age is 62. According to Broca’s
index, 3 is overweight (O) and one is underweight (U). There is no correlation between the weight
of the patients and the echo free space. The mean cardiothoracic ratio (CTR) is 58.5%, indicating
the presence of cardiac enlargement. Low voltage in the limb leads of the electrocardiogram (ECG)
is present in 13 cases, of these one has low voltage in the precordial leads. On the echocardiogram
(UCG), the movement of the pericardium is present in 15 instances. All of these 22 cases have some
fat layers around the heart on computed tomograms, and only one case has pericardial effusion.

Hbh, EORH{HIC pericardial fat, ZogHIc
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Fig. 1. Echocardiograms and computed tomograms in Case 1 (a 71-year-old female with
ischemic heart disease).

Both anterior and posterior echo free spaces are seen. The pericardial echo is rather stable and
suggesting the presence of a large amount of pericardial effusion. The CT in the upper row shows
a vague epipericardium as a thin linear line. The subepicardial fat layer is clearly shown anteriorly.
In the lower row, the epi-pericardium is clearly seen and subepicardial fat layer is present both
anteriorly and posteriorly. There is no evidence of any pericardial effusion.
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Fig. 2. Echocardiogram and computed tomograms in Case 2 (a 58-year-old female with is-
chemic heart disease).

Echo free spaces are clearly shown both anteriorly and posteriorly. The pericardial movement
is nearly nil suggesting a large amount of pericardial effusoin. The CT in the upper row shows fat
layer in front of the epicardium anteriorly, and some subepicardial fat posteriorly. In the lower row,
a large amount of the subepicardial fat is seen both anteriorly and posteriorly. There is no evidence
of pericardial effusion.

— 795 —



A<M, W, &K oE»

G

,b’w r.,‘,.\;, : :
‘“Mﬁwuﬁs

.

4.";;“";;}

;
k

)

Fig. 3. Echocardiogram, computed tomogram and photographs of the heart in Case 3 (a

36-year-old female with atrial septal defect).

The echocardiogram shows echo free spaces both anteriorly and posteriorly. The CT reveals peri-
cardial fat anteriorly and subepicardial fat posteriorly. At surgery, no pericardial effusion is found.
A large amount of epicardial fat layer is shown around the cardiac apex to account for the echo

free space seen on the echocardiogram.
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Fig. 4. Echocardiogram and computed tomograms in Case 4 (a 62-year-old male with atrial
septal defect and atrial fibrillation).

Both anterior and posterior echo free spaces are seen. A thick and dense echo of the possible pericar-
dium shows no movement suggesting pericardial effusion. The CT shows the thickened epi-pri-
cardium indicating the presence of pericardial effusion (white arrows). The black arrows indicate
the subepicardial fat. This is the only one case of pericardial effusion and pericardial fat among
the 22 cases with echo free space.
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Fig. 5. Pathological specimen in 2 cases demonstrating subepicardial fat.

A) The heart of a 59-year-old man. The amount and the distribution of subepicardial fat are

normal.

B) The heart of a 55-year-old man died by laryngeal cancer with lipomatosis cordis. A massive

subepicardial fat laver measuring 6 mm in its thickness is clearly seen. This case would have shown

the echo free space on the echocardiogram.
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