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Preliminary Clinical Evaluation of Sorbitol in a “ Rapid Method *’
of Examining the Whole Gastrointestinal
Tract including the Appendage

By
Toshio KOBAYASHI, M.D., Hiroshi SUZUKI, M.D.

Masao KAKISHITA, M.D.
Department of Radiology, School of Medicine, University of Kanazawa

Examination of the small intestine, i.e., the longest portion of the gastrointestinal
tract and the greatest organ of absorption has been handicapped owing to technical rea-
sons. The procedure usually requires several hours, and the busy physician may find it
impracticable. With the aid of the routine harium meal, only a small percentage of cases.
and restricted portion of the intestine can be analysed each time. The search for small
lesions of the small intestine is so unsatisfactory. In certain instances it may be desira-
ble to speed up the examination. Actual improvement may be expected by speeding up
the intestinal passage. And many attempts have been made at a stimulating and accele-
rating- not only gastric peristalsis but also the motility of the small intestine.

- Sorbitol has been used as a sweetening agent for diabetics since it was shown that
moderate amounts of sorbifol taken by mouth by normal or diabetic subjects cause only
a small and insignificant increase in the blood-sugar concentration. While this small
increase was considered to be due partly to a slow rate of absorption from the intestine,
it was also noted that orally ingested sorbitol showed the laxative effect. Recently in
Japan sorbitol has been made available at a low cost and its possible continued use as
an iten: of dief in normal individuals has received much attention.

We have observed, as have others, the sorbitol supplies a stimulus to the wall of the
intestine and has something to do with the motor response roentgenologically. The add-
ing of 10 to 20 gm. of sorbitol to the commercial barium meal of the suspended type is
successful, and used in routine work in certain group of pa_tients and also for mass surveys,
Owing to hypermotility, the small intestine fills even more uniformly than with a frac-

tionated method of examination. Six hours after starting the fluoroscopy a full roentgen--
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ographic survey is made, which in most cases, shows uniform filling of the entire colon,
including its lowest segments. The rosntgen appearance is similar to that seen following
barium enema study. Moreover, the roentgenograms within six hours also reveal an
almost constant filling of the appendix. The authors have had an impression, so far,
that the adding of sorbitol in 5 to 10 per cent to the barium suspension is more useful for
the examination of small intestine, and for the colon study is the adding sorbitol in 10
to 20 per cent more convenient.

The main advantage of this procedure, is that one can survey the small intestine,
‘the ileocecal region and the appendix, including even the descending colon, in a short
time.

The method is convenient for the patient and the examiner. However, the examiner
‘must know that the rapid method like this shows sometimes peculiar and unfamiliar
findings in the small intestine especially in the ileum, which may be due to hypermotilily
and hypersecretion with dilution of opaque meal by partly retarding water absorption.
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(A) Rcentgenogram made one hour after the
ingestion of suspended type of barium meal
added sorbitol in 10 percent. Note that while
the stomach still contains a considerable amo-
unt of the contrast medium, the small intesti-
ne and cecum are well visualized. (B) Roentg-
enogram made at two hours. Barium column
reached descending colon, forming a more ho-
mogenecus mixture, presumably preventing de-
hydraticn and increasing bulk of the fecal mass.
(C) Rcentgenogram made at three and one-
half hours. Here, a better understanding of the
function of water absorption of the colon may
be able as compared with B.

Fig. 1. E.O., a 37-year-old male.
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Fig. 2A. H.U., a 18-year-old female.
This roentgenogram was made forty five min-
utes after the ingestion of cpaque medium
adding sorbitol in 5 per cent. The accelerated
passage through the bowel is noted. Gastroin-
testinal tract is seen from the stcmach to the
cecum.

Fig. 2B. Same patient as in Fig. 2A.
This rcentgenogramm was made one hour after
the ingestion of barium adding sorbitol in 10
per cent. The progressive dilution of opaque
medium during passage through the srmall in-
testine with distention of locps.
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Fig. 3. T.T., a 47-year-old male.
Spot roentgenograms made one hour after the ingesticn of barium meal added scrbitol
in 15 per cent demonstrate distention and contracticn of leeps. The accelerated passage
with increased motility and dilution shows often peculiar and unfamilar findings. Nor-
mal variation of the ileum under a rapid method.
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Fig. 4. K.K., a 27-year-cld male with bilateral nephrotuberculosis.

(A) Roentgenogram made at thirty minutes after the ingestion of barium added sorbitol in
10 per cent. Displacement and distortion of the upper jejunum. (B) Roeentgenogram made at
five hours. Left anterior oblique view. Displacement of the left side of colon downward an-
teriorly. (C) Recentgenogram made at one and one-half hours. (D) Roentgenogram made at
two hours. At surgery chronic appendicitis was demonstrated, but no tuberculous lesion
could be detected in ileo-cecal area. Ileal bladder was made successfully.
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Fig. 5. M.K., 2 (i8-year-old female.

(A), (B) Spot reentgenograms of the terminal
ileum administered rcutine barium meal. This
time, some other examiner misjudged that the
terrainal ileum revealed constant fixation in
this kinked area.

(C) Same patient as Fig. 5A, B. One week later
reexamined by adding sorbitiol in 10 per cent.
No constant fixation can be noted.
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Fig. 6.A.0., a 45-year-old female with postoperated ileocecal carcinoma.

(A) Erect roentgenogram made thirty minutes after the ingestion of barium meal added
sorbitol in 10 per cent. Second admission for radiation therapy. (B) Supine roentgenogram
made at forty five minutes, same as A. (C) Erect roentgenogram made at one hour, same
as B. (D) Supine roentgenogram made at seventy five minutes, same as C.

Various loops of the jejunum may shift and slide about on each other so that no true co-
nstancy of position can be attained normally. In this case, however, its various loops of sm-
all intestine showed constant fixation in position. This fixation of loops might be produced
by adhesions due to metastatic central lymph nodes mass of the superior mesenteric artery.
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Fig. 6. (E) Roentgenogram made at three hours, same as D. (I
four and one-half hours. (G) Roentgenogram made at
F. (H) Same as G. Left anterior oblique view. Constant
distal end of the descending to the sigmoid.

) Roentgenogram made at
five and one-half hours, same as
narrowing of the colon from

— 49 —
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Fig. 61, J,K. Barium enema and air contrast study, one week later. Constant narrowing of
the sigmoid colon above characteristics is a malignancy.

Fig. 6L, M. Same case as Fig. 6A-K. Examination of March 13, 1962, first admission three
months ago, showed narrowing of the sigmoid colon which might be extrinsic in nature.
These films should be compared with those shown in Fig. 6A-K. This tumor could be
metastatic iliac artery nodes mass or disseminated tumor of Douglas’ cul-de-sac.
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Fig.7. R.M., a 39-year-old male with reticulum
cell sarcoma of the tonsile.

(A) Roentgenogram made two and one-half ho-
urs after the ingestion of barium adding sor-
bitol in 15 per cent. Ascaris lumbricoides sho-
wed as negative defects and ingested opaque
medium, Survey at the time of first admission,
(B) Same patient as A, one month later. Same
procedure. Displacement and distortion of the
jejunum by retroperitoneal mass. (C) Same
as B. Retrcperitoneal lymphadenopathy causing
displacement and distortion of midabdominal
loop of small intestine.
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Fig. 8. T.K., a 6l-year-old male.
(A) A routine postero-anterior projection showed the high transverse stomach. No adding
sorbitol in initial barium meal. (B) Lateral projection demonstrates a niche at the lesser
curvature side. (C) Film made one hour after original administration of routine barium
meal. (D) Same as C, one hour gastric residue showed a benign ulcer crater. At this time,
the author wanted to know situation of the transverse colon. Patient was given 1 gm of
sorbitol by 100 ml. of water.
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Fig. 8E. Same case as Fig. 8D. Fig. 8F. Same as Fig. 8E, right anterior oblique
Film made two and one-half hours after admini- view.
stration of sorbitol. Roentgenogram reveals an entire colon, and high

transverse position of the transverse colon. These
films demonstrate the gastro-enteric reflex and/or
flushing mechanism.

A fundamezntal contribution to the =x-ray findings of enteritis was made in 1960 by
Reinhardt who pointed out that, in the 20-30g sorbitol mixed barium examination,
changes in the 20 minute film may prove the presence of jejunitis, and ileitis can only
be diagnosed on a film taken at less than an hour if it shows gross alterations of filling
(Reinhardt, K.: Untersuchung iiber den Wert einer Sorbitolbeimischung zum Bariumbrei,
Fortschr. Rontgenstr. 92, 78-84, 1960). The authors, however, have not been experienced
in such cases in the present series.
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