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B ARIUM S U L P H A T E  suspension used as a con- The same effect has been reported by the too forcible 
trast medium to diagnose lesions of the gastroin- 

testinal tract has been developed to the point at which 
radiologists are able to diagnose even very small lesions. 
Its use in the diagnosis of bowel obstruction is generally 
limited to barium enema studies to delineate the bowel 
distal to an obstructing lesion. It was realized very 
early that to use barium sulphate for visualization of 
the upper gastrointestinal tract in the presence of par- 
tial or complete bowel obstruction would be extremely 
dangerous for the patient. The putty-like barium re- 
sulting after absorption of the water from the barium 
sulphate suspensions could effectively plug-up an ob- 
structed bowel as well as causing a partial obstruction 
to become complete. No radiologist would knowingly 
use barium sulphate suspension in the routine upper 
gastrointestinal series if a partial or complete obstruc- 
tion of the bowel were suspected. Such upper gastroin- 
testinal studies can be carried out even in the presence 
of partial or complete bowel obstruction if a long 
intestinal decompression tube is first passed far down 
into the small bowel (1, 2). The injection of a dilute 
suspension of barium sulphate through the long in- 
testinal tube safely permits gastrointestinal study. A 
puddling of the barium will invariably occur at the 
site of a partial obstruction. A complete blockage of the 
barium occurs at the site of complete obstruction. After 
radiological as well as fluoroscopic study of the progress 
of this barium suspension has been made, and a diag- 
nosis of an obstructing lesion verified, the excess barium 
sulphate suspension may safely be aspirated by the long 
intestinal decompression tube. 

Despite the universal acceptance of the dictum that 
barium sulphate suspension nmst not be given for an 
upper gastrointestinal series if obstruction of the bowel 
is suspected, such barium suspensions may be adminis- 
tered because of a failure to diagnose or even suspect 
the presence of a partial bowel obstruction. The com- 
plete obstruction which invariably resulted would then 
be extremely difficult to correct. Not infrequently the 
barium remaining after routine upper gastrointestinal 
series might produce bowel obstruction some days 
after the radiological study (3, 4, 5, 6). 

The use of a long intestinal decompression tube with 
an 18 fr. lumen (Cantor tube) provides an ideal instru- 
ment to remove barium sulphate suspensions given by 
error in the type of case mentioned. In the case report 
to be presented, an upper gastrointestinal series was 
ordered because of a failure to recognize the presence 
of a partial bowel obstruction. The radiologist noted a 
greatly distended barium visualized small bowel due to 
a complete bowel obstruction (see figure 1). This 
was the result of the barium sulphate suspension con- 
verting an incomplete obstruction into a complete one. 

Grace Hospital, Detroit. 

injection of barium sulphate as an enema in the diag- 
nosis of obstructing lesions of the rectosigmoid (7). In 
cases of this type, the barium sulphate may be forced 
through incomplete obstructions of the rectosigmoid 
or sigmoid only to form putty-like masses proximal to 
the stenosing lesions. A complete obstruction would then 
result. 

Figure 1: X-ray t.tken 1-11-49. Note tile distension of the 
small bowel as brought out by tile contrast medium. 

The treatment of such barium induced bowel obstruc- 
tions generally consisted in giving large amounts of 
nfineral oil by mouth in an effort to soften the barium 
mass, kneading of the mass of barium through the in- 
tact abdominal wall, high colonic irrigations, and 
proctoscopic dislodgement with removal of such masses 
in the pelvic colon. Fatal cases of ileus as a result of 
barium impaction have been reported (3). Baronofsky 
found it necessary to do a one stage total colectomy 
with ileosigmoidostomy to remove a carcinoma of the 
rectosigmoid and correct a barium induced obstruction 
of the colon. In this case, an incompletely obstructing 
carcinoma of the rectosigmoid was converted into a 
complete obstruction of the colon by the forcible in- 
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j e c t i o n  of b a r i u m  s u l p h a t e  p r o x i m a l  to  the  s t e n o s i n g  
les ion .  

U s i n g  a s ing le  l u m e n  s i lnpl i f ied  i n t e s t i n a l  d e c o m -  
p r e s s i o n  t ube  to r en tove  b a r i u m  s u l p h a t e  s u s p e n s i o n s  
f r o m  the  smal l  bowel  was  f o u n d  to be a s imple ,  safe,  
a n d  ef fec t ive  p r o c e d u r e .  I n  f o r t y - e i g h t  h o u r s ,  t he  1)arium 
s u s p e n s i o n  p r o d u c i n g  smal l  bowe l  o b s t r u c t i o n  m a y  be  
eas i ly  d i l u t e d  a n d  e v a c u a t e d  t h r o u g h  t he  l o n g  i n t e s t i n a l  
d e c o m p r e s s i o n  tube .  T h e  case  b e i n g  r e p o r t e d  is ml 
exce l l en t  e x a m p l e  of t he  eff ic iency of th i s  m e t h o d  of 
t r e a t m e n t .  

CASE REPORT 

K. H., a sixty-four year old wonmn was admitted to the 
Grace Itospital January  9, 1949 with a diagnosis of gallbladder 
disease. Her chief complaint was upper r ight  quadrnnt  and 
epigastric pain. She had been comparatively well until  Sep- 
tember 1948 at which time she had an attack of epigastric 
pain which was knife-like in character and was more severe 
in the r ight  upper quadrant.  About two weeks before tha t  
Christmas, she begml to vomit periodically. This was often as- 
sociated with diarrhea. This lat ter  would invariably relieve 
her right upper quadrant  pain. Olive oil and orange juice re- 
lieved her pain somewhat. At  times the pain was generalized 
over tile entire abdomen. The vomiting and diarrhea subsided 
shortly af ter  Christmas of 1948, but the epigastric pain con- 
tinued. She now noted difficulty in keeping solid food down. 
Tile pain increased in severity. For this reason hospitalization 
was advised. 

Pas t  history:  Usual childhood dise.qses. No previous sur- 
gery. Mari ta l :  para  11. gravida 11. Family history: mother 
died of biliary disease. Fa ther  died of hypertension. Sister 
died of kidney disease. No history of tuberculosis, carcinonm, 
diabetes, or epilepsy in family. 

On examination the pat ient  was found to 1)e an ehlerly 
white woman of about the stated age. Temperature 99, lmlse 

Figure 2: X-ray taken 1-12-49. Note the Cantor tube we!l 
down the snmll bowel in 24 hours. 

101), respiratiov 24. Hen(l, Eyes, Ears, Nose, Throat,  Neck. 
and Chest: 1lo pathology noted. Abdomen: Soft  and not dis; 
tended. No masse~':. Tenderness and rigidity with spasticity 
upon palpation noted in the r ight  upper quadrant,  and in the 
epigastric region. Metallic bowel sounds audible in the upper 
abdomen. Liver, spleen, and kidneys not palpable. No lympha- 
denopathy. Reflexes normal. 

Laboratory:  urine: sp. gr. 1,025, albmnin;  trace sugar:  neg. 
sediment : negative. 

R.B.C. 4,450,000 
HHb. 84% 14 grams 
W.B.C. 5~400 

Polys. 71% 
Filaments 65% 

~Ton filaments 6% 
Lymphoeytcs 29% 

Kahn : negative 

All adlnission diagnosis of chronic clmleeystitis was made. 

Ou Janu ' t ry  11, 1949, the pat ient  was given barium 
sulphate suspension for an upper gastrointestinal  series. The 
following observations were then made: 

" N o  evidence of grossly pathologic conditions could be dis- 
t inguished on init ial  fluoroscopic review of the chest and 
abdomen. On administrat ion o~ a contrast  meal~ pronouuced 
so-called curling of the esophagus was observed with re- 
tarded 1)assagc of contrast  fluid through the lumen. The 
stomach was seen at an unusually high and transverse posi- 
tion. The second duodenal segment descended to a ra ther  
low level on the r ight  side so tha t  the duodenal circle ap- 
peared somewhat expanded and there also seemed to be 
some persistent pressure effect ou the greater curvature of 
the gastric ant rum from below. Most of the loops of the 
je junum filling gradually at this time were seen to the r ight  
of the mid-line and ultinmtely considerable pooling in these 
loops took place. At  the same tim% we oDserve(I a num- 
ber ef fluid levels in the upper abdomen predominantly to 
the left of the midlinc. Suitable roentgcnograms were taken 
of the stomach, duodenmn and jejunum. These confirmed our 
fluoroscoliic impressions. Tlle gastroduodenal survey flhns 
secured show some intermit tent  protrusion of prepytoric 
nmeosa into the basal portion of the duodenal bulb. There 
was some festoon-like loot>ing of the proximal duodenal bend, 
lit times simulating formation of a diverticulum at this 
level. Subsequent observations covering two hours showed 
the contrast  fluid gradually progressing in the small in- 
testine and diluting nmrkedly with large quantit ies of re- 
tained fluid nmterial  in the je junum and ileum so tha t  ulti- 
mately the dilution became so great  in the pelvic area 
and r ight  iliac fossa tha t  i t  was impossible to distinguish 
individual loops and the nmcosal structure of these int (s t inal  
segments. Obviously this pat ient  carries a low obstruction of 
the snmll intestine responsible for the observations just  re- 
corded. 

Diagnosis: Obstruction of the small intestine, in all proba- 
bility involving a low ileal segment in the r ight  lower ab- 
domin'd quadrant.  Intest inal  decomprcssiou appears indicat- 
ed immediately. 

Progress. 1-14-49--During the days from 1-11-49 to 1-14-49, 
an intestinal  decompression tube (Cantor) was passed success- 
fully and the bulk of the contrast  material  removed from the 
small intestine with a considerable amount of liquid and par- 
ticnlate matter.  On these days~ 3000 e.e. of liquid was removed 
from the intestinal  t ract  by the Cantor tube. To remove the 
barium, it was necessary to irr igate the bowel with 3000 c.c. 
of water daily in order to keep the barium suspension suf- 
ficiently dilute so tha t  it could be aspirated by the Cantor tube. 
On the days in which this di lut ing-irr igat ing process was go- 
ing on (1-11-49, 1-12-49, and 1-13-49) 6000 c.c. of fluid con- 
ta ining diluted b'~rium~ water~ and intest inal  contents was 
aspirated daily froln the small bowel. 

On 1-14-49 radiographic study revealed: ~Only  minimal 
amounts or: contrnst medium seemed to enter the most proxi- 
nml colonic segments during this period of time. The tip 
of the Cantor tube was found to be lodged in an unusually 
low position within the pelvis; tha t  is even caudal to the 
lower margin of the pubic symphysis so tha t  one might  
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suspect the ol)struction of the small intestine to be located in 
this area."  

On 1-15-49: Under spinal anaesthesia, a right rectus incision 
was made. Upon opeuing the abdomen, the terminal ileum and 
about 4 "  of the cecum and ascending colon showed evidences 
of acute inflammation. On careful examination a congenital 
adhesion 4 ~' from the ileocaecal valve was found to bind the 
terminal ileum to the posterior peritoneum. This band was 
cut. I t  was then noted that the lumen of the bowel was con- 
stricted by adhesions reaching from the mesenteric border 2/3 
the circumference of the bowel at this point. When these 
adhesions were all freed, the bowel resumed its normal size. The 
Cantor tube was left in the bowel just above the point of 
obstruction and the abdomen closed in layers. 

Conrse: Uneventful recovery. Discharged 1-25-49. 

par t ia l  obst ruct ion may  be conver ted  into a complete  
obstruct ion by the bar ium cont ras t  medium.  

The  management  of this type of accident  is quite 
simple and effective. A long intest inal  decompress ion  
tube of adequate  caliber should be passed down the 
gas t ro intes t inal  tract .  In  this type of case because 
peris ta l t ic  act ivi ty is general ly  v igorous  in an effort to 
by-pass the obs t ruct ing  process,  this can usual ly  be 
rapidly  done. The  luminal  cal iber  of the long intest inal  
decompress ion tube should be as large  as possible,  
preferably  18 fr. W i t h  this type  of tube well down the 
bowel, i r r iga t ing  the bowel th rough  the tube with  
warm water  will effectively dilute the ba r ium suspen- 
sion permi t t ing  its rap id  aspi ra t ion  th rough  the long 
tuhe. By this simple method,  a serious s i tuat ion can 
readi ly i~e conver ted  into a relat ively simple one. A f t e r  
all the bar ium has been removed from the bowel and  
decompress ion  obtained,  surgical  in tervent ion is in- 
dicated to correct  the cause of the par t ia l  bowel ob- 
struction.  In  this case repor ted,  a congenital  adhesive 
band was found to be the causat ive element. 

Figure 3: X-ray taken 1-14-49. Note that the barium sulphate 
as well as the intestinal distension has ahnost entirely disap- 
peared. 3000 e.c. of intestinal contents were aspirated by 
means of this tube each day. 

SUMMARY 

Despi te  the universa l  acceptance of the d ic tum that  
bar ium suspension should not  be given by mouth  to any 
pat ient  suspected of having  intest inal  obstruct ion,  an 
occasional e r ro r  of this  type will occur. Th is  is genera l ly  
the resul t  of a failure to recognize the presence of a 
par t ia l  obst ruct ion of high degree.  In  this event,  the 

CONCLUSION 

1. Intest inal  obstructi(m produced  by the mfinten- 
t ional use of 1)arium suspension in a case of par t ia l  
bowel obstruct ion,  was s imply and effectively t rea ted  
by in tubat ion with a single lumen tube of adequate  
caliber and holes of sufficiently large size. 

2. Surgical  in tervent ion is not indicated to remove 
the barium. 

3. Surgical  in tervent ion is definitely indicated after  
p roper  intest inal  decompress ion in order  to correct  the 
obs t ruct ing  process.  
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