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Chest X-ray appearance of the thymus of infants and children
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Frontal chest X-ray films of a series of 1000 children with cleft palates, not accompanied with
cardiopulmonary disease, was examined to determine the standard sizes and shapes of thymic shadows
by age, and normal range of variation. X-ray films of cleft palate patients were substituted for filmes of
normal children due to their greater availability for us and not for any other reason.

1. Bilateral lobes of the thymus were frequently shown and the rate of appearance was as high
as 60—80 per cent among children under 3 years of age.

In the total of 294 cases of unilateral lobe appearance, the right lobe was slightly more frequently
detected than the left.

In the group of 1—3 years of age there was a higher rate of appearance on the left side, while in the
other age groups the right one was more frequently seen.

2. In all age groups it was noticed that thymus shadows most often appeared in the upper
mediastinum showing one of the three following contours: 1, straight lateral borders (Is); 2, convex
borders (I convex); and 3, concave borders (I concave).

Among infants under one year of age: types Is, I convex, and I concave were seen in 80 per cent;
thymus shadows, showing sail sign (Isail) and huge thymus shadows simulating lobar pneumonic
consolidation of the right upper lobe (Ip), in 7—10 per cent; thymus shadows, which were seen only in the
paracardial region (II), in 2 per cent; and thymus shadows, which extended from the upper to lower

mediastinum (III), were found in 10 per cent of the cases.
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As the ages of children over one year increased, the incidences of types Is, I convex, and I concave

also rose proportionately and type III was found to decrease conversely.

3. The size of the thymus was measured and the thymo-thoracic ratio™ was obtained.

A ratio higher than 0.45 was found in 20 per cent of the infants under one year of age.

The same ratio was also found in 10 per cent of the children aged from 1 to 3. However, it was

much more rarely manifest in those over three years of age,

*Midline-Lateral border of thymic shadow at the level of sternal end of the 2nd Jribf 1/2 of greatest

internal diameter of thorax.
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Table 1 Case material—age distribution

age | number of cases

—6 M | 277 (21.7%)
6 M—1 Y 94 ( 9.4)
1 Y —1.5Y 117 (11.7)
1.5y —2 ¥ 265 (26.5)
2 ¥Y—38 Y 70C7 )
3 Y—4 Y 45 ( 4.5)
4 Y—5 Y 31 C3.D
5 ¥ — 101 (10.1)

Total | 1000
/
A

ok :
BC______T_ _—_/l;%

af'/*=thymo-tracic ratio
O :center of AA’Y a:0B T:CC
Fig. 1 Measurement of thymus size in chest film
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Table 2 Age and appearance of thymus shadow

age ! Rt. I Lt. Ir Bilateral (=)
—6 M | 35 (12.6%) 19 ( 6.9%) 223 (80.5%) 0 277
6 M—1 Y 19 (20.2) 6 ( 6.4) 66 (70.2) 3 (3.2%) 94
1 Y —1.5Y 12 (10.2) 20 (17.1) 78 (66.7) 7 (6.0) 117
1.5y —2 Y 38 (14.3) 58 (21.9) 157 (59.2) 12 ( 4.5) 265
2 Y—3 Y 8 (11.4) 12 (17.1) 45 (54.3) 5(7.2) 70
3 Y —4 Y 9 (20.0) 6 (13.3) 14 (31.1) 16 (35.6) 45
4 Y—5 Y 15 (48.4) 2 (6.5 6 (19.4) 8 (25.8) 31
5 Y — 22 (21.8) 13 (12.8) 14 (13.9) 52 (51.5) 101
Total 158 136 603 103
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Fig. 2 Classification of thymus shadow
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Fig. 3a  Roentgenogram of a fifth months old infant showing type Iconvex thymus on both sides.
The ratio was 0.355 on the right, 0.532 on the left. 3b Roentgenogram of a three months old
infant showing type Iconcave thymus on both sides. The ratio was 0.45 on the right, 0.38 on

the left.
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Fig. 4a Roentgenogram of a four raonths old infant showing type Isail on both sides. The ratio
was 0.304 on the right, 0.377 on the left. 4b Roentgenogram of an one year and eight months
old child showing the right lobe of type Isail thymus. The ratio was 0.34.

(a)

O]

Fig. 5a Roentgenogram of a six months old infant showing the right lobe of type Ip thymus which
resembled lobar pneumonia. The ratio was 0.764. 5hb  Roentgenogram of a fifth months old infant
showing large right lobe of type Isail thymus. The ratio was 0.646 on the right, 0.369 on

the left.
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Fig. 6a Roentgenogram of a four months old infant showing the right lobe of type JI& thymus.
The ratio was 0.493. €b Roentgenogram of a seven months old infant showing the right lobe of
type Il < thymus. The ratio was 0.636.

() (b)
Fig. 7a Roentgenogram of a two years and ten months old child showing the right lobe of type I
thymus which covered heart shadow. The ratio was 0.662. 7b Roentgenogram of a four months
old infant showing bilateral lobe of type I thymus. The ratio was 0.528 on the right, 0.576 on

the left.
Table 3 Age and type of thymus shadow

: age }ngv::'lconcave_! Type Isail ! el ] Type 1 ﬁ)g::e ]]}1['< ':
—6 M | 391 (78.2%) | 39 (7.8%) 11C22%) | 7C1.4%) 52 (10.4%)
6 M—1 Y 132 (84.1) 10 ( 6.4) 0 3(1.9 12 ( 7.6)
"1 Y —15Y | 173 (92.0) 3(1.6) 0 3(1.6) 9 ( 4.8)
[(1.5Y —2 v 374 (91.2) | 15 ( 3.7) 0 1 C2.7D 10 € 2.4)

‘ 2 Y —3 Y 97 (88.2) 5 ( 4.5) 0 2(1.8 6 ( 5.5)

| 3 Y—4 Y 39 (90.1) 2 (4.7 0 1(2.3) 1(2.3)

‘ 4 Y—5 Y 27 (93.1) 1 (3.4 0 0 1(3.4)
5 Y — ) 58 (92.0) 2. 3.2) 2 (3.2 0 1 (1.6)

| Total | 1291 (81.6) 77 € 5.1) 13 € 0.9) 27 ( 1.8) 92 ( 6.1)
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Table 4 Age and size of thymus shadow (thymo-thoracic ratio)

BA0E BT E

age ~ 0.6 0.599~0.5 | 0.499~0.45 | 0.449~0.38 | 0.379~0.3 ‘ 0.299~
6 M B (1600 | 47 (04%) | B 7.6%) | 114 (22.8%) [ 210 (42.0%) | 83 (16.6%)
6 M—1 Y | 4(2.5 16 (10.2) 10 (6.4) | 33 2L.0) 60 (38.0) 34 (21.7)
1 Y—1.5Y =1 10053 | 0048 | 4 (3.9 69 (36.7) 55 (29.3)
1.5Y—2 Y 2 ( 0.5) 17 ( 4.1) 21 ( 5.1) 81 (19.8) | 148 (36.1) | 141 (34.4)
2 Y—3 Y 1C0.9 7 ( 6.4) 4 ( 3.6) 23 (20.9) 41 (37.3) 34 (30.9)
3 Y—4 Y 1(2.3) 7 (16.3) 19 (44.2) 16 (37.2)
4 Y—5 Y 1(3.4) 1(3.4) 4 (13.8) 5 (17.2) 18 (62.1)
5 Y— 1(1.6) 1(1.6) 8 (12.7) 9 (14.3) 44 (69.8)
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(b)

Fig. 8a Posteroanterior chest film of a three years old child. A very round mediastinal bulge was
observed in the left upper mediastinum. The ratio was 0.431. This round shadow revealed to be
a thymoma at the operation arising from the left lobe of the thymus. 8b Right anterior oblique

view of the same case.

aMm
Fig. 9 Posteroanterior chest film of an eight
months old infant. Bilateral mediastinal bulge
was obserued. Normal right lobe of type II thy-
mus. The ratio was 0.588. The localized round
mass shadow with slightly irregular contour, on
the upper half of the left upper mediastinum,

was a thymoma resected surgically. The ratio
was 0.502,
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