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— Abstract —

Radiological Evaluation of Spontaneous Pneumoperitonenm

H.S. Kim, M.D., ].D. Kim, M.D., H.S. Rhee, M.D.

Department of Radiology Presbyterian Medical Center, [eonju, Korea

112 cases of spontaneous penumoperitoneum, the causes of which were confirmed by clinical and
surgical procedure at Presbyterian Medical Center from January 1977, to July, 1981, were reviewed
radiologically.

The result was as follows:

1. Perforation of duodenal ulcer (46/112:41.1%), stomach ulcer (22/112: 19.6%), and stomach cancer
(11/112:9.8%) were the three most common causes of spontaneous penumoperitoneum. These were
70.5% of all causes.

2. The most common site of free gas was both subdiaphragmatic areas (46:41.1%). Others were Rt.
subdiaphragmatic only (31:27.7%), both subdiaphragmatic with subhepatic (16:14.3%), Rt. sub-
diaphragmatic with subhepatic (7:6.2%), Rt. subdiaphragmatic only (5:4.4 %),diffuse in abdomen
(4:3.6%), and subhepatic only (3:2.7%). S0 92.0% (103/112) were located in RUQ.

3. The radiological shape of free gas was classified: crescent (52:46.4%) of small amount; half-moon
(21:18.8%) of moderate amount; larger or diffuse (39:34.8%) of large amount.

4. The age between 31 and 60 occupied 69.1% (77/112), and male was predominant (5.2 times).

5. The patient’s pasition showing free air most frequently was erect.
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Table 1. Ageand Sex Distribution.

Age M F Total (%)

1-10 3 1 4 ( 3.6%)
11 - 20 4 0 4 ( 3.6%)
21 - 30 10 1 11 ( 9.8%)
31 - 40 14 2 16 (14.8%)
41 —- 50 23 3 26 (23.2%)
51 — 60 27 8 35 (31.2%)
61 — 70 12 2 14 (12.5%)
71 — 1 1 2( 1.8%)
Total 94 (83.0%) 18 (16.1%) 112 (100%)
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Table 2. Diseases Causing Spontaneous
Pneumoperitoneum at PMC

Causes M F Total (%)
Duodenal ulcer 40 6 46 (41.1%)
Stomach ulcer 22 0 22 (19.6%)
Stomach cancer 7 4 11 9.8%)
Appendicitis 5 1 6( 5.3%)
Colitis 3 2 5( 4.4%)
Typhoid fever 3 1 4 ( 3.6%)
Tbe. peritonitis 3 0 3( 2.7%)

(small bowel)
Colon cancer 2 0 2( 1.8%)
Marginal ulcer (jejunum) 2 0 2( 1.8%)
Emphysematous

cholecystitis 2 0 2( 1.8%)
Jejunal cancer 2 0 2( 1.8%)
Rupture of tubal

pregnancy 0 2 2(1.8%)
Rectal cancer 1 0 1( 0.9%)
Jejunal perforation of

salmonellosis 1 0 1( 0.9%)
Necrotizing pancreatitis 0 1 1( 0.9%)
Liver abscess 0 1 1( 0.9%)
Sigmoid volulus 1 0 1( 0.9%)
Total 94 18 112 (100%)
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Table 4 . Combined Radiology Finding on Plain

Abdomen
Combined finding Cases (%)
Paralytic ileus 28 (25.0%)
Panperitonitis 44 (39.3%)
No. combined finding 40 (35.7%)

Total 112 (100%)
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Table 3 . Location and Shape of Free Gas.

Disease i Stiane Total
Both - - Both with Rt. with Entire Siibhepatle | Csescent Half Larger or
sub-diaphragm subhepatic subhepatic abdomen moon diffuse

Duodenal ulcer 18 6 1 10 6 3 2 14 11 21 46
Stomach ulcer 10 7 1 3 1 9 4 9 22
Stomach cancer 9 2 3 4 4 11
Appendicitis 6 6 6 6
Colitis 1 1 1 1 1 2 3 5
Typhoid fever 3 1 1 3 3
Thbe. periotonitis 1 ' 1 2 2
Colon Ca. 1 1 2 2
Marginal ulcer 1 1 2 2
Emphysematous cholecystitis 2 2 2
Jejunal Ca. 1 1 2 2
Tubal preg. Rupture 1 1 2 2
Necrotizing pancreatitis 1 1 1
Jejunal perforation 1 11 1
Liver abscess 1 1 1
Sigmoid volvulus 1 1 1
Rectal Ca. 1 1 1
Total 46 31 5 16 7 4 3 53 20 39 112
(%) (4101 (27.7) (44) (14.3) 6.2) (3.6) Q2.7 (47.3) (17.9) (34.8)
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Fig. 1. Flat abdomen reveals small amount of free gas
at subhepatic area: Stomach cancer performa-

tion.
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Fig. 2. Moderate amount of free gas under both dia-
phragns (2 early-moon-like gas shadows): Duo-
denal ulcer perforation.
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Fig. 3. Lt. Lat,
Moderate amout of multiple different sized half-
moon-like free gas with airfluid levels along
Rt. flank: Typhoid perforation.

decubitus projection of abdomen:

Fig. 4. Flat abdomen with foot-ball sign of free gas in
S-month-old baby due to perforation of sigmoid

volvulus.
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Table 5. Cause of Spontaneous Pneumopeitoneum
(by Friedman-Dahl)

1. Stomach lesion

a. Stomach ulcer

b. Stomach cancer
2. Small bowel lesion

a. Duodenal ulcer

b. Tbe. of small intestine

c. Typhoid fever

d. Gas-containing diverticula (Meckel’s diverticulum)
3. Large bowel lesion

a. Appendicitis

b. Cecum perforation a) carcinomatous ulcertation
b) Tuberculoas inflamnation
c) Typhlitis

c. Colon cancer

d. Volvulus of sigmoid colon

e. Diverticula of sigmoid colon

f. Rectum a) cancer

b) mechanical lesion
¢) lymphopathia venerea

4. Gas-forming Bacteria
5. Fallopian tube insufflation
6. Lesion of uterus

a. Gas-forming organism (Pyopneumometrium)

b. Infarction of uterus due to arteriosclerosis
7. Rupture of peritoneal abscess
8. Pneumatosis cystoides intestinalis

9. Unknown origin
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Table 6. Radiological Shape and Amount of Free Gas with of each organ Perforation.

Free gas

Ot Small amount Moderate amount Large Total(%)
Duodenum 14 11 21 46(41.1)
Stomach 12 8 13 33(29.4)
Colon (including append ix) 12 3 15(13.4)
Small bowel 9 2 12(10.7)
Gall bladder 2 2( 1.8)
Salpinx 2 2( 1.8)
Pancrease 1 1( 0.9)
Liver 1 1( 0.9
Total (%) 53(47.3) 20(17.9) 39(34.8) 112(100)
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Fig. 5. Chest PA shows a sickle-shaped free-gas under
medial aspect of Rt. diaphragm: Appendicitis

perforation.
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