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A Study of Aspiration in Infants with
Recurrent Pneumonia by Barium
Swallow Examination Using Different
Concentrations of Barium

Masanori Nishikawa

We conducted barium swallow examinations
using different concentrations of barium sulfate
suspension (10, 30, 60 w/v%) in infants with
recurrent pneumonia. Aspiration of swallowed
barium into the airway was demonstrated in 43 of
54 infants (44 of 56 examinations). Of these, 22
infants had no neurological or anatomical abnor-
mality.

In comparing the degree of aspiration and the
barium concentration, it was found that the
higher the concentration of barium, the less
severe the degree of aspiration tended to be.
There was no infant in whom thicker barium
aggravated aspiration. The difference in the
degree of aspiration was considered to be attribut-
able to difference, in the viscosity of barium.

The results of our study showed aspiration to
the airway was more frequent than previously
reported, and occurred even in infants without
any other abnormality. The detectability of aspi-
ration was dependent on the concentration of
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barium sulfate suspension. Because the viscosity
of conventionally used milk is identical to that of
10-20 w/v% barium, 10-20 w/v% barium should
be used in barium swallow examinations for
infants with recurrent pneumonia.
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Table 1 Degree of Airway Aspiration and Underelying Condition
Degree of Airway

Patient Age at Aspiration at : -
No. E::;am./ Sex Differnt Barium Underlying Condition
Concentrations
10 30 60(w/v%)
1. 10m/F S - v none
2. 1y2m/M e 11 11 MR
3. 1m/M / 11 1 none
4. 2m/F - — / none
5. 4m/M e i I MR
6. 5m/M 1I 1I 1 none
7 2m/M I 1 = laryngomalacia
8. Tm/M I I 1 none
9, 3Im/M —3 1n# n# none
10. 2m/M Il = — nore
11, 2m/M I I 11 none
12, 1m/M 1 - — none
13. 1m/M I - — nore
14, 11 m/F 11 11 = MR
15, 10 m/M r I I MR
16, 1m/M 11 I 11 MR, CP?
17, 2m/M 1l 1 s/ norie
18. 7m/M I 11 I none
19, 1m/F I 1 e norie
20, 6m/F / 11 1 slight developmental delay
21, 1 m/M = — —_ none
22, 1m/F 1 — s none
23. 8m/F S - Ve none
24, 1 m/M e 11 — none
6 m/M — = /
25, 6m/M — - - none
26, 1y3m/M 1n# n# 1# Prematurity and low birth weight

slight developmental delay

27, 4m/M I 11 very low birth weight, normal development
28, 6m/F 11 I — none
11 m/F I = e
29, 8m/M v I e hypotonia
30, 3m/M In /7 I none
31, 2m/F 1 — / none
32, 5m/M 1 I — none
33, 2m/M I I = prematurity and low birth weight
slight developmental delay
34, m/M Ve I 1 Down syndrome
35, Tm/M /S I = laryngomalacia, MR, multiple minor anomalies
36. 8 m/M — - - none
37. 10 m/M = = - none
38, 6 m/M rd I I MR
39, l1ylm/F 1 - 7 laryngomalacia
40, 5m/F — = / MR, CP
41, 3m/M - - A none
42, 4m/M I I /S Down syndrome
43. 2m/M i i I none
44, 5m/M — - — none
45, lylm/M S 1 1 low birth weight, MR
46, 2m/M Il 1 — none
47, 7m/M / I Il low birth weight, normal development
48, lylm/M 11 1 — twin
49, 3m/F 11 1 — none
50, 3m/F / 11 I MR
51. 2m/M v Il I none
52, 4m/F / 11 1 extremely low birth weight, nomal development
53. 5m/M —_ - - none
54, am/M / 11 11 none
Note-MR=mental retardation, CP=cerebral palsy #=a case in which the result was considered to be caused by fatigue
aspiration
In degree of aspiration, /, —, 1, and II means "not conducted”, "no aspiration”, “grade I aspiration”, and “"grade II aspiration”

respectively.
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(A) Grade 1 ; Extent of Aspiration is only confined to
subglottic trachea

(B) Grade II ; Extent of Aspiration is beyond subglottic
trachea

Fig. 1 Grading of Airway Aspiration on Barium Swal-
lowing
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Table 2 Comparison of Degree of Barium Aspiration in two different concentrations

Barium aspiration

Barium concentration Worsen with . lighten with disappear with Total
thicker Barium qu: thicker Barium thicker Barium

10 w/v % and 30 w/v % 0 10 7 7 24

30 w/v % and 60 w/v % 0 10 9 11 30

10 w/v % and 60 w/v % 0 4 2 12 18
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Table 3 Degree of Aspiration and Barium Concen-
tration

Degree of Aspiration

Barium

o ) - Total
10w/v % 10 6 19 35
30w/v % 19 10 24 53
60 w/v % 20 11 9 40
Total 49 27, 52 128

28) TR 10wW/v%TI®, 30w/v%T 1°7)aan
WENEFNT", —ITEERIL 72,

HEB BH 52 & Rk X 72 o%)0) v A O DI—E
T 5 MR & RICRT,
fiEf) 18
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— I [THFLEEOWGIE | #38 - 72 726 (2 B PEif
REFE TN 7 LETRREAT- 2, B TR
23 7 ADOTEND WA RS LN, TG
EEHOREREIC—BL T\ (Fig. 3).

% 8

HEBEBED L, CHRVETHiRZ 2T 22L8%
A5 I ERMTIE v, FLBHICHEE D R IR
Migier 2 FTHREE LT, iRy, iy
HEE oM, FoE~OEEREA S B T Lt
(b ECHLNTW 029 (BRI, AR
FH, BHEN L ENREOFELRRE LT
75 % 1]-—5)_

weEE), —Mkc I3 ke, EEEAH, £oEAHE
AT ENTEBY, HEEMKICH 28T PR, Rk
DERIMAAE, =X, M, &W, K&, &8l
TV OB CEEEIC KIS N Tw B 09,
BMEZRZTHEED 12 LT, ZOWTERH
A iTht wieoHiit s 28 T faEE & »
VDBERDE ST Z0D0908 TRy I IE
DLHE & SRETER DORAR D 5 £ 2 > Taih bl
Pofzl), EIREEER A L Ao 22 L s
2 AR, TWHEAIZ 7z F - 224 o) B
ADFRGE NN DREL E DB RH R 5.
Ik ) LT HFREE L B RE R L LT

33



134 FLYE o) B Il deRE I 3517 B AR DB

T

A

Fig. 2 Series of chest roentgenograms of case 18

®

Figure 2 (A), 2 (B) were obtained on Jan. 14 and Feb. 8, 1988 respectively. Homogeneous density with loss of volume was
noted in right upper, lower, left upper, and lower lobes. Abnormal shadows were fluctuated in each lobe during this
period but were not resolved in spite of intense antibiotic therapy.

k |
Fig. 3 Supine AP chest roentgenogram obtained immedi-
ately after barium swallow examination.

Distribution of aspirated barium to the airway well
corresponded to the of abnormal shadows shown on plain
roentgenogram (Fig. 2).
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