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length was related to the percent of ideal weight at
these time intervals.

DISCUSSION

Small bowel length has been determined during
jejunoileal bypass. Our study confirms the report of
Backman and Hallbert that subjects with onset of
obesity after puberty have a longer small intestine.’
T'hus, excessive food intake may be because of a long
small intestine and may also be related to the
development of obesity in these individuals. It has
been demonstrated that excessive food intake by
animals is associated with heavier intestines.

Juhl et. al have demonstrated that the length of the
remaining functional small bowel is one of the major
lactors to determine weight loss after jejunoileal
bypass.* When small bowel length is reduced and
becomes a measure of the absorptive capacity. the
length of the remaining small bowel should determine
wieght loss. Our study indicates that a 35 em/ 10 cm
jejunoileal segment produces an initial rapid weight
loss, and in time. weight in most patients stabilizes
above the ideal weight.

I'he kinetics of weight loss after intestinal bypass
may also be related to initial small bowel length.® By
multiple regression analysis a predictive equation was
derived. The percent of ideal weight loss at one year
was based on constants and variables of age. bowel
length, admission weight, sex and the number of bowel
movements per day. In our study we determined the
degree of weight loss by the change in percent of ideal
weight. There was no indication that the factors of
initial weight bowel activity, age. or length of small
bowel were significantly related to weight loss after 6
months. This, therefore, suggests that many other
parameters must influence the eventual outcome of
jejunoileal bypass. Other factors which also affect the
rate of weight loss are: 1) the rate of intestinal transit.
2) changes in pancreatic or biliary secretions and
absorptive capacity, 3) the intestinal reserve following
jejunoileal bypass. A decrease in transit time ol
intestinal contents could allow for greater contact with
the mucosal absorptive arca to improve absorption.
An increase in transit would promote malabsorption.
I'he effect of jejunoileal bypass on transit time is not
known.

I'wo factors determine the absorptive capacity ol
the small bowel. The first is the relationship ol
intestinal motility and the rate of absorption. The
second is the location of specific carrier proteins in the
regional small bowel. If transit or motility increases
substances which may normally be absorbed in the
proximal small bowel may be propelled to the distal
small bowel for absorption. Our previous studies
indicate that both the ileum and jejunum adapt
following small bowel bypass.® Specific enzymes in

these regions increase within one year after surgery.
I'he role of pancreatic enzymes and bile salts in micelle
formation is also known to be important in aiding fat
absorption in these patients and thus would affect
weight loss. Bile salt pool sizes have become
significantly decreased in time following surgery.”

I'he second factor which determines the location ol
absorption in the small bowel is the location of specific
carrier proteins. Vitamin B12 and conjugated bile salts
are unique in that they are absorbed in the distal small
bowel. The significant decrease in bile salt pool size
suggests that the adaptive response of the remaining
ileum is not sufficient in all patients to maintain
adequate pool size.

The functional reserve of the small bowel is
probably different for various substances. Water
soluble vitamins seem to be absorbed readily and thus
the small bowel has large capacity for these molecules.
I'he absorption of fat, however, requires micelle
formation and the action of pancreatic secretions for
adequate digestion and absorption. The functional
reserve of these molecules in the small bowel is thus
probably smaller or less than water soluble substances.
These physiological parameters thus must be
important factors which influence weight loss. The
physical characteristics of patients, however, may not
be related to weight loss.
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TABLE 1
PHYSICAL CHARACTERISTICS OF PATIENTS

INITIAL HEIGHT FRACTIONA
AGE WEIGHT (KGS) CM IDEAL WEIGHT*(%)
RANGE  NO RANGE NO RANGE NO  RANGE NO
16-20 3 <90 2 <150 3 51-100 25
21-30 45 90-135 55  150-159 10 101-150 45
31940 35 136-180 38 160-169 56 151-200 21
(L1-50 15 181-225 3 70-179 s
51-60 3 226-270 1 180-189 4
271-315 | ,,
325+8 4" 136t31‘“i 1654117 122+36"

*FRACTIONAL IDEAL WEIGHT =

INITIAL WEIGHT B
[( DEAL WEIGHT! “OO’] 1)
+MEAN AND STANDARD DEVIATION

TABLE 2
DISTRIBUTION OF PATIENTS BY SMALL BOWEL LENGTH AND PHYSICAL CHARACTERISTICS

FRAC
5 TIONAL
INITIAL IDEAL  ONSET OF FAMILY
SMALL BOWEL  AGE  SEX.  RACE HEIGHT WEIGHED  WEIGHT  OBESITY+ HISTORY OF
LENGTH (CM) ~ (YEARS) (CM) ~KO) % OBESITY
1630 3153 M F W B I50-185 =165 87-136-136 <100 101-147 CHILD- ADULT- YES NO
HOOD HCOD
528 14 19 3130 27 6 21 23 10 9 15 22 11 16 13
528 610 17 16 429 25 7 i 2l 3 16 27 3 1B indiesd S
611 922 170 il 7 27 33 16 14 19 14 20 el 29 5 5 g
Nc¢ 48 52 14 86 7523 84 45 59 &) 25 45 78 19 L3 40

Fractional Ideal Weight was determined by [(W‘g:_:) (100)]_100
ea eig

+Statistically significant (p <005)
NR is the maximum sum of patients in rows
Nc is the sum of patients in columns.
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TABLE 3

CORRELATIONS OF INITIAL WEIGHT, BOWEL ACTIVITY. AGE AND LENGTH
OF SMALL BOWEL TO PERCENT OF IDEAL WEIGHT AT VARIOUS
TIMES AFTER OPERATION

TIME {months)

6+1 1241 18 +1 24+1

INITIAL r 0344 0.159 0.007 -0 186
WEIGHT p-value <005 >0 30 >095 >045
(1bs) N 35 36 26 17

BOWEL r -0165 -0 182 -00I1 0298
ACTIVITY p-value >035 =025 >0.95 >0.30
(FREQUENCY N 31 36 26 13
DAY) P _x |

AGE r -0065 0139 0 250 -0193
(yr) p-value >070 >040 >0 20 =045
N 35 37 26 i

SMALL r 0.207 -0.297 -0033 -0291
BOWEL p-value =020 =005 >087 >025
LENGTH(cm) N 35 37 26 17

r is the Pearson Co-relation Coefficient.

N is the number of patients subjected to
statistical assay





