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X-ray Kymographic Study of the Diaphragmatic
Movements in Visceroptosis

By

Takanobu Fukuhara
Department of Surgery, Faculty of Medicine, Hirosaki University Hirosaki,
(Director: Prof. T. MAKI and Prof. K. OH.UTD

Diaphragmatic and costal movements of 20 normal controls and 40 visceroptic patients
were investigated by the kymographic examination of the diaphragm.

The results obtained were as follows :

1. Diaphragmatic movements of the male subjects were greater than that of the
female in normal control group. .

2. Diaphragmatic movements of the visceroptic patients were lower than that of
the normal controls. .

3. Kymographs of the visceroptotic patients had a number of abnormal wave-forms
such as obtuse-angled or dome-shaped, while that of normal controls had almost normal
acute-angled wave-form. Costal movements of the female subjects were more remarkable
than that of the male in viscerptotic group.

4. Diaphragmatic movements of the visceroptotic patients were increased and ab-
normal wave-forms in their kymographs were returned to the normal after wearing the
abdominal bandage, or after abdominoplasty (a new operation technique for visceroptosis
devised by T. MAKI).

From these results, it was revealed that abdominoplasty had a good effect on the
diaphragmatic movements of the visceroptotic patients.

(Autoabstract)
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F]g 1 Kymograph of the d1aplnagm in 2 nor-
mal control., Amplitude of the wave is
large and wave-form is acute-angled.

F:g 2 K],Jmograph of the d[aphragm in a visce-
roptotic patient.
Amplitude of the wave is small and wa-
ve-form is obtuse-angled.

Fig. 3 Kymoglaph of the drlphr‘.Pm in a visce-
roptotic patient.
Amplitude of the wave is small and wa-
ve-form is dome-shaped.
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Rt. Diaghragm Lt. Diaphragm
Lateral Mid Paravertebral  Paravertebral Mid Lateral
2.0‘ ===
— >

10-

— Male “— Female
- v Withabdo -~ » With abdominal
minal bandage hiandage
Fig. 4 Measured Sizes of the Amplitudes of Di-
aphragmatic Kymographs Obtained in the
Postero-anterior Projection
(Average of the Normal Controls)
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Fig. 5 Measured Hizes of the Amplitudes of Di-
aphragmatic Kymographs Obtained in the
Lateral Projection
(Average of the Normal Controls)
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Rt. Diaphragm
Lateral Mid

Lt. Diaphragm
Paravertebral  Paravertebral  Mid Lateral

20- 704

m—ff\;_ 104

— Male —=— Femal

=== With === With
abdominal bandage  abdominal bandage

Fig. 6 Measured Sizes of the Amplitudes of
Diaphragmatic Kymographs Obtained in
the Postero-anterior Projection
(Avraege of the Visceroptotic Patients)

Rt. Diaphragm

: Lt. Diaphragm
Anterior Mid

Paravertebral  Paravertebral Mid Anterior
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===« With ===« With
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Fig. 7. Measured Sizes of the Amplitudes of
Diaphragmatic Kymographs Obtained in
the Lateral Projection
(Average of the Visceroptotic Patients)

w1, 2em fEEREEE 1.8emTT, AN 0.9, 1.4,
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Lt. Diaphragm
Paravertebral  Mid Lateral

Rt. Diaphragm

Lateral Mid Paravertebral

20 204
/‘“---ﬁﬁ
| N\ / \

i \§ %% S

104

—=— Male
—— Female

Fig. 8. Measured Sizes of the Amplitudes of
Diaphragmatic Kymographs Obtained in
the Postero-anterior Projection
(Average of the Visceroptotic Patients
After Abdominoplasty)

Rt. Diaphragm
Anterior Mid

Lt Diaphragm
Paravertebral  Paravertebral  Mid Anterior
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; R
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Fig. 9. Measured Sizes of the Amplitndes of
Diaphragmatic Kymographs Obtained in
the Lateral Projection
(Average of the WViscerop:otic Patients
After Abdominoplasty)
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=-=NYisceroptotic male —— Visceraptotic female

Fig. 10. Comparisen of Averaged Sizes of the
Amplitudes of Diaphragmatic Kymogr-
aphs Obtained in the Postero-anterior
Projection Between the Normal and Vi-
sceroptotic Greups

Rt. Diaphragm Lt. Diaphragm
Anterior Mid Paravertebral Paravertebral ~ Mid Anterior

20 / 04
) .

A4 N

,/’

—— Normal male —= Mormal femalz
—-— Visceroptotic male—-— Visceroptotic female

Fig. 11. Comparison of Awveraged Sizes of the
Amplitudes of Diaphragmatic Kymogr-
aphs Obtained in the Lateral Projection
Between the Normal and Visceroptotic

Groups
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Rt. Diaghragm Lt. Diaphragm
Lateral Mid Paraverteliral Paravertebral Mid Lateral
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=== lfter Op. | - After Op. ) Female

Fig. 12. Comparison of Averaged Sizes of the
Amplitudes of Diaphragmatic Kymogr-
aphs of the Visceroptotic Patients Obt-

ained in the Postero-anterior Projecticn
Before and After Abdommoplasty
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Fig. 13. a) S.Y. 43 aged male, visceroptotic pat-
ient before abdominoplasty, amplitude is
small and Wave- form is obtuse-angled.

b) Same pcment after abdominoplasty, La-
rge amplitude and acute-angled wave-form
can be seen.
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Fig. 14. Relationship Between Amplitudes and
Wave-forms in Kymographs of Diaphr-
agmatic Movements of Normal Controls
and Visceroptotic Patients
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Fig. 15.a) AK. 28 aged female, Visceroptotic

Patient Amplitude is small and wave-

form is dome-shaped,

b) Same patient with abdominal bandage
Large amplitude and acute-angled wave-
form can be seen.
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Fig. 16. Relationship Between Amplitudes and

Wave-forms in Kymographs of Diaphr-
agmatic Movements of Visceroptotic Pa-
tients Before and After Abdominoplasty
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Fig. 17. Difference of Diaphragmatic Height Bet-
ween Inspirium and Expirium in Radiog-
raph of Diaphragm Obtained by Double
Exposure in Normal Controls
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Fig. 18. Difference of Diaphragmatic Height Bet-
ween Inspirium and Expirium in Radio-
graph of Diaphragm Obtained by Double
Exposure in Visceroptotic Patients
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With
Rt. Bandage Lt. Bandage

30

20 201

— Male
---- Fendle

Fig. 19. Difference of Diaphragmatic Height Be-
tween Inspirium and Expirium in Rad-
iograph of Diaphragm Obtained by Dou-
ble Exposure in Visceroptotic Patients
After Abdominoplasty

JE & HREGER & OBIRE A B D TRIERTFS
B, KFT7HoTHRERZToOTAH:. 4H
IEE & MBRBSER) O i & OBIR 2 FRT
Table 1, Table2 D41 TH 5. E1H5H - IR
J T R B Tl L F 0B, BRERME
{ ZhizlEsassg (Table 1) LUHERA (Table
2) #4775 L BAED LR #3725
WCHFRBLEBID AL T B Z EBNPIF L 7=,

Table 1 Intragastric Pressure and Amplitude of Diaphragmatic Kymograph in Visceroptotic Patients

Name

Sex

Age

Intragastric

Rt. Diaphragm

Lt. Piaphragm

Pressure

Lateral

Mid

Paraverteb

ral

Paraverteb

ral

Mid

Lateral

With- | With
out BaBanda
ndage |ge

With- (With-
out out
’” "

With- | With
out
" "

With-
out

”

With

”

With-
out

”

With

”

With- | With
out
” "

With-
out

"

With

”

36

218 | 310

1.10 | 1.75

| 1.40 | 1.80

[ 1.15

1.20

1.15

1.40

1.60 [ 1.95

1.40

i 1.80

18

215 | 232

0.90 | 0.90

0.90 | 1.00

0.60

0.60

0. 60

0.70

0.65 | 1.15

0.60 |

0.90

4| | O

28

190 | 210

0.60 | 0.95

0.90 | 1.20

0.70

0.85

0.65

1. 00

1.15 | 1.90

1.35

1.70

34

223 | 280

e R B B Ml
BlolR ||

9 |50

235 | 260

0.75 | 1.10

0.70 | 1. 00

0.60

0. 60

0.80

0.90

1.15 | 1.45

1.25

1.40

| 1.05 | 1.20

1.10 | 1. 20

1. 00

1.05

)

1.15

1.15

1.45 | 1.60

1.20

1.30

Pressure :

mmH,0

— 81
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Table 2. Intragastric Pressure and Amplitude of Diaphragmatic Kymograph in Visceroptotic

Patients Before and After Abdominoplasty

Intragastric'! Rt. Diaphragm Lt. Diaphragm
Name|Sex|Age| PTSU® | pateral | Mg | Paraverte- | Paraverte |y Laternal

Befo-| After f:f"" After‘Before[ Atter| B°10 atter| B0 pfter| Befo{aster | BefO{aster
R.K.| 9 |36 | 220 | 240 |0.60 | 0.95 | 0.65 | 0.95 |0 40 0.70 | 0.85 | 0.85 ,1 25 | 1.55 10 85 | 1.20
A.K.| @ (33| 256 | 250 | 1.70 [ 2.00 | 1.60 | 1.90 | 1.05 | 1.20 | 1.45 [ 1.50 | 1.90 | 2.20 | 1.15 | 1.55
M.O.| @ (34| 223 | 240 | 0.75 [ 1.20 | 0.70 | 0.85 | 0.60 | 0.60 | 0.80 | 1.00 | 1.15 [ 1.70 | 1.25 | 1.40
T.1. 9 |32 170 | 185 |1.25 (1.15|1.20 | 1.05 [ 0.80 | 0.80 | 1.00 | 0.95 | 1.45 | 1.10 | 2.00 | 1.40
M.K.| @ |38 245 | 285 | 1.20 | 1.15 | 0.95 | 1.45 [ 0.75 | 1.25 | 0.70 | 1.00 | 1.15 | 2.00 | 1.20 | 1.25
S.M.| @ |50| 235 | 195[1.050.95 | 1.10 | 1.15 | 1.00 | 1.05 | 1.15 | 1.10 | 1.45 | 1.15 | 1.20 | 1.20
M.S.| @ | 55| 190 | 222.5 0.70 | 1.45 | 1.25 | 1.10 | 0.60 | 0.90 | 0.70 | 0.95 | 1.30 | 1.10 | 1.00 | 1.55
A.T.| 3 |36| 218 | 275 1.10 | 2.05 | 1.40 | 2.60 | 1.15 | 1.05 | 1.15 | 1.40 | 1.60 | 2.65 | 1.40 | 2.30
S.N.| & (19| 250 | 205 |1.00 1.10 | 1.20 | 1.75 | 0.95 | 0.80 | 0.70 | 0.95 1 1.10 | 2.20 | 1.10 | 1.80
T.M.| & |18 230 | 240 ' 1.50 | 1.55 | 1.05 | 1.40 | 0.95 | 1.00 | 1.00 | 1.10 | 1.30 | 1.50 | 1.20 | 1.25

Pressre : mmH,O Amplitude :

IV, Bt vcEik

MlEE L R EEOR & 7 7 fitkofReE
THIEPIEER DIRZEL, NEDERND 5\ 2R
AIBER DIRZEL, NEDOEREE S CALER S
LT, TOMEENIFESITELT B, RS~
FoOHBEERNC S W T, & {»h 5 WeberlD,
Weltz12), Dahm'®) F/E® KA dhiEs) Sofaes
B BNBN, IETEERSEOHEERER)N oW
TOFETLL AR .

PRSI i JB 0 2 BRI O RN A & Y
&L, FA-MBEII R T R o ER R
HdRTHo. EHMEEREOERNEL VKT
501, GHEBETFEIS D, FoEM
$ O THEBLERINERE N 3720 s E X 5 h
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