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Abstract
Forty six patients with less than 200 cm of
normal jejunum and no functioning colon were
compared with 38 patients with similar jejunal
lengths in continuity with a functioning colon.
Women predominated (67%), and the most
common diagnosis in each group was Crohn's
disease (33 of 46 no colon, 16 of 38 with colon).
Ali patients without a colon and less than 85 cm
of jejunum and all those with a colon and less
than 45 cm jejunum needed long term parenteral nutrition. Six months after the last resection 12 of 17 patients with less than 100 cm
jejunum and no colon needed intravenous
supplements compared with 7 of 21 with a
colon. Between 6 months and 2 years, little
change occurred in the nutritional/fluid
requirements in either group, though there was
weight gain. Of 71 patients assessed clinically
at a median of 5 years, none with more than 50
cm of jejunum and a colon needed parenteral
supplements. Most (25 of 27) of those without a
colon who did not need parenteral supplements
required oral electrolyte replacement compared with few (4 of 27) with a colon. None of
the patients without a colon developed symptomatic renal stones compared with 9 of 38
(24%) with a colon (p<0 001). Stone analysis in
three patients showed calcium oxalate. Gall
stone prevalence was high but equal in the two
groups - 43% of those without and 44% of those
with a colon.
(Gut 1992; 33: 1493-1497)

patients have problems of high intestinal losses of
water, sodium, and magnesium.
In this study we compare patients with a high
jejunostomy and others with a similar length of
jejunum in continuity with at least half of the
colon. The nutritional, sodium and magnesium
treatment in these 2 groups was examined 6
months and 2 years after the last intestinal
resection. At an assessment visit (median 5 years)
an ultrasound examination of the gall bladder
and kidneys was performed to determine the
prevalence of gall stones and renal stones.

Methods
Patients managed at this hospital during the
period 1980-90 with less than 200 cm of residual
small bowel were identified. They were included
in this study only if six months had elapsed since
their last intestinal resection and if they had no
overt disease in the remaining bowel.
The study was divided into two parts:
(1) The case record of each patient was reviewed
and information recorded on diagnosis, date(s) of
resection(s), the number of small bowel resections, and the length resected. The length of
remaining small intestine from the duodenojejunal flexure was determined either at operation or from a barium follow through
examination.4 Nutritional, salt, and magnesium
supplements at 6 months and 2 years after the last
resection were noted. The presence of symptomatic or incidentally found renal stones or gall
stones, or both, was noted.
(2) As many of the patients as possible were seen
Most of the classic work published about patients and a record was made of all nutritional and
with a short residual length of intestine has been electrolyte therapy. Their quality of life was
assessed simply and height and weight were
on those with jejunum in continuity with colon.'
We are now managing an increasing number of measured. A blood sample was taken for serum
patients with a high jejunostomy. This is mainly magnesium determination and a random urine
because the colon is often removed during the sample for sodium measurement. An ultrasound
surgical treatment of Crohn's disease. These examination of the kidneys and biliary system
was performed.
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TABLE I Patient details
Total no (sex)
Median jejunal length (cm)

Diagnosis:

Crohn's disease
Ischaemia
Irradiation
Ulcerative colitis
Volvulus
Adhesions
Diverticular disease
Desmoid

No colon

Colon present*

46 (31 F)
115 (20-190)

38 (26F)
90 (0-190)

33
2
3
5

16
6
5

-

5
4
1
1

1
1
1

-

*Seven have ileocaecal valve, and 31 jejunocolic anastomosis.

STATISTICAL ANALYSIS

Comparisons between the two groups of patients
for jejunal length, age, time from last resection,
and body mass index were made using the MannWhitney U test, and for the number with renal
stones, gall stones, or receiving magnesium
supplements using Fisher's exact test.
Results
The case notes showed that 86 patients fulfilled
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Colonic preservation reduces need for parenteral
therapy, increases incidence of renal stones, but
does not change high prevalence of gall stones in
patients with a short bowel
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(of at least half its length) included 29 with
jejunocolic and two duodenocolic anastomoses
and seven patients with a reduced length of
jejunum anastomosed to a short length of ileum
with an intact ileocaecal valve. Four patients had
a colostomy.

CLINICAL FEATURES OF 86 PATIENTS

Women made up the majority (67%) of patients
in all diagnostic groups except intestinal volvulus
(1 of 5). In 14 patients the total length of small
intestine removed was known (median 125 cm,
range 60-240).

Diagnoses
The most common diagnosis in each group was
Crohn's disease (Table I). Patients with Crohn's
disease and no colon had undergone a median of
four small intestinal resections (range 1-12) over
a median of 11 years (1-26) compared with three
resections (range 2-6) over a median of 14 years
Classification
Two patients had had predominantly jejunal (range 0-29) in those with a colon. Five patients
resections with restoration of continuity, both for had jejunostomies for complications relating to
Crohn's disease. These two patients were well the surgery of ulcerative colitis. Ischaemia
two years after the last resection, needing no mainly resulted in colonic preservation (6 of 8)
supplements or drugs. The other 84 patients and affected an older age group (median age 57
(Table I) fell into two groups, those with a short years (23-68)). Of the eight patients with irradialength of residual jejunum and no functioning tion damage, five had primarily gynaecological
colon and those with a similar length of jejunum cancers, two carcinoma of colon and one semiin continuity with a functioning colon. The noma. The median time from irradiation to
length of residual jejunum was not significantly having a small intestinal length of less than 200
different between the two groups. Of the 46 cm was 5 years (1-16).
patients without a functioning colon, 43 had a
jejunostomy and three a jejunorectal anastomosis. The 38 patients with a functioning colon FLUID/NUTRITIONAL SUPPLEMENTS AND STATUS
All patients without a functioning colon and less
than 85 cm residual jejunum and all those with a
colon and less than 45 cm of jejunum needed
6 Months
parenteral nutrition at all times.

222018-

Assessment at six months (84 patients)
As seen in Figure IA, the major difference
between the two groups was in patients with a
jejunal length of 51-100 cm; 9 of the 14 (64%)
patients without a colon required parenteral
supplements compared with only one of 12 (8%)
with a colon. With a jejunal length of less than 50
cm all three patients without a colon needed
parenteral supplements compared with 6 of 9
patients with a colon. When the jejunal length
was more than 100 cm only 3 of 22 (14%) of those
without a colon and none of the 17 patients with a
colon needed parenteral supplements.
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Figure 1: Intravenous nutrition (IVN), intravenous fluid and electrolyte (IVF), and oral
electrolyte supplements received by patients with less than 200 cm jejunum at (A) 6 months
(n=84) and (B) 2 years (n=68) after the last small bowel resection. J3=mainly jejunum
remaining and no colon. C=jejunum in continuity with a functioning colon.

Assessment at two years
Information was obtained on 68 of the 84 patients
at two years: two died within the 2 year period,
one patient was lost to follow up, and 13 patients
had not reached 2 years.
The proportion of patients receiving parenteral supplements was similar to that at six
months (Fig IB). Of those patients with less than
50 cm of jejunum, both without a colon and 5 of 6
with a colon were receiving parenteral supplements. In the 5 1-100 cm range 8 of 10 (80%)
without a colon and 2 of 11 (18%) with a colon
received parenteral supplements. Three of the 18
without a colon and more than 100 cm jejunum
received parenteral supplements compared with
none of the 15 with a colon.
Assessment visit at a median offive years
Of the 84 patients studied, 71 attended as
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the entry criteria, and 71 of these patients were
seen. In 61 patients the bowel length was determined at operation and in 25 from a barium
follow through examination.4
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Figure 2: Body mass indices for patients wi th less than 200
cm jejunum at assessment visit.
outpatients. Their median age was 51 years
(range 20-75) and the visit was at a median time

exhibited

symptoms or

signs of magnesium

of 59 months from the last resectioon. The groups deficiency. Of the 19 patients taking oral magwere not significantly different fr4 om each other nesium oxide (3 to 8 capsules daily each containin terms of patient age or time from the last
ing 4 mmol magnesium) 10 of 12 of those without
resection.
a colon had a serum magnesium concentration
The median body mass index iwas not signi- less than 0.7 mmol/l (in 5 less than 0.6 mmol/l)
ficantly different between the two ggroups (Fig 2); compared with 2 of 7 with a colon (none less than
(median of 71 patients 20.4, rantge 15 1-28 2), 0.6 mmol/l. Total serum calcium was not differonly 11 of 71 patients had a bocly mass index ent between the two groups and was less than 2.2
below the normal lower limit o)f 19. All the mmol/l in 15 of the 71 patients and serum
patients receiving a parenteral sulpplement took potassium was less than 3.5 mmol/l in 3 of 70
meals, though these might be rediuced in size to patients.
decrease stomal output, or diarrhoea, or fat
Seven of 27 patients without a colon and not
content in those with a colon. Fiftyy patients were receiving parenteral supplements were taking an
at full time work or looking afiter home and oral nutrient supplement in addition to meals
family unaided and 15 were at woIrk part time or compared with 15 of 27 of those with a colon.
looking after home and family wit]h help. Only 6 Only four patients (two in each group) took the
of all 71 patients were leading a resitricted life and nutrient solution through a nasogastric tube at
in most cases the disability was dlue to another night.
condition.
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No patient without a functioning colon
developed symptomatic renal stones; however 9
of 38 (24%) (p<0O001) of those with a colon
developed renal stones after a median time of 22
months (2-67); analysis in three showed calcium
oxalate. Subsequent ultrasound scanning at the
assessment visit showed the presence of persistent renal stones in 5 of 31 (16%) with a colon
and 0 of 39 without a colon.

10

GALL STONES

0

Subsequent to the last resection, one patient
without a colon and two with a functioning colon
had undergone cholecystectomy (Table III). An
ultrasound of the gall bladder in 35 patients
without a colon at a median time of 51 months (6-
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TABLE II Magnesium status at assessment visit
0
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No colon
(n =90)

151-200

Jejunal length (cm)
Figure 3: Intravenous nutrition (IVN), intravenous fluid and electrolyte (IVF), and oral
electrolyte supplements needed at the assessment visit (median 5 years) in 71 patients with less
than 200 cm jejunum. J3=mainly jejunum remaining and no colon. C=jejunum in continuity
with a functioning colon.

Magnesium supplements:
Parenteral
Oral
No magnesium supplements:
Serum Mg <0 7 mmol/l
Normal

Colon present
(n =31)

12
12

4
7

7
9

4
16
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Figure 3 shows a similar situation to that at six
months and two years with regards to the need
for parenteral supplements. Of the 17 patients
receiving parenteral supplements, only three, all
without a colon, were receiving parenteral fluid
and no nutrients. The two patients with a colon
and jejunal lengths of 65 and 70 cm who were
receiving parenteral supplements at two years
had been able to stop them. All but two patients
without a colon and not on parenteral supplements needed daily oral salt supplements. Some
of the patients without a colon were probably salt
depleted because 11 of 39 had a urinary sodium of
less than 10 mmol/l. Only 4 of the 27 who had a
colon and were not taking parenteral supplements took an oral salt supplement and none had
a low urinary sodium concentration. Table 2
shows that 31 of 40 (78%) of those without a
colon and 15 of 31 (48%) with a colon took a
magnesium supplement or had a low serum
magnesium concentration (p<005); no patient
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TABLE III Gall stones after small intestinal resection

Cholecystectomy:
Before resection
After resection
Ultrasound:
Stones
No stones
Not followed*
Prevalence (%)

Colon present
(n=38)

4
1

3
2

12
23
6
43

10
19
4
44

*Not included in prevalence calculation.

343) after the last small intestinal resection
showed asymptomatic gall stones in 12; in 29
patients with a colon at a median time of 54
months (7-199) gall stones were found in 10. To
calculate the overall prevalence of gall stones in
patients with less than 200 cm jejunum, the
seven patients who had had a cholecystectomy
before their last resection are included. This
gives a prevalence of gall stones of 17 of 40 (43%)
in patients without a colon and 15 of 34 (44%) in
those with a colon. Although the numbers are
small, there did not seem to be a predominance of
gall stones in any one diagnostic group. Of
significance was the predominance of gall stones
in men (17 of 27 (63%)) compared with women
(15/47 (32%) (p<0 05))

Discussion
This is the largest review of patients with a short
bowel and a residual jejunal length of less than
200 cm. The commonest reason reported for a
resection of a long length of small intestine in
1912 was strangulated hernia'; in 1935 it was
intestinal volvulus2; in 1969, superior mesenteric
artery thrombosis3; and in 1991 we have shown it
to be Crohn's disease. Most of the patients in this
study had lost more than half, and some more
than 90% of their small intestine, if the average
normal length of 500 cm (range 302-777) in
subjects with a normal bowel and in patients with
Crohn's disease is accepted.5
This study shows that after jejunoileal resection preservation of at least half of the colon is
beneficial and is equivalent to about 50 cm of
small intestine in terms of the need for parenteral
supplements. We have shown that patients with a
jejunostomy are likely to need long term parenteral supplements ifthe jejunal length is less than
about 100 cm, compared with about 50 cm in
those in whom the colon has been preserved.
This is in keeping with our previous finding that
net secretion occurs in patients with a jejunostomy when the jejunal length is less than
100 cm.6 Our findings are not dissimilar to those
of Gouttebel who observed that if 110-120 cm of
small intestine remained without a colon patients
did not need parenteral supplements after three
months, whereas if the colon was present the
corresponding length was 50-70 cm.' There are
case reports of patients with enterocolic
anastomoses surviving without parenteral
support with very short,' or even no, remaining
jejunum9`' but their quality of life was usually
poor. Conservation of the colon is beneficial
because it absorbs water, sodium,"-'" calcium,'
some nutrients,'6 maintains a normal rate of
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No colon
(n=46)

gastric emptying of liquids," and may stimulate
small intestinal hyperplasia. 8
Some adaptation may have occurred between
six and 24 months in our patients as there was a
significant weight gain of about 2 kg in each
group during this period. Although there was no
significant change in the parenteral supplements
received between six and 24 months, it is interesting that at the assessment visit (median of
5 years) fewer patients with a colon needed
parenteral supplements than at any previous
time. Patients without a colon and less than 200
cm of jejunum nearly always needed daily oral or
parenteral electrolyte supplements. These observations support the clinical impression that
patients with a colon improve with time whereas
those with a jejunostomy do not.
Most patients with a jejunostomy needed magnesium supplements; these were usually given
orally and although the serum magnesium value
improved, it did not usually come into the
normal range.
A quarter of the patients with a functioning
colon developed symptomatic renal stones. This
is similar to the incidence of 21% after jejunoileal
bypass for morbid obesity. ' Calcium oxalate
renal stones are common because of an increased
absorption of dietary oxalate2122 in patients who
have had a terminal ileal resection or disease and
in whom the colon remains.23-29 Two theories
exist for this increased absorption. Firstly, a
mechanism that calcium may precipitate with
fatty acids in the colon as insoluble calcium soaps
has been suggested.2126 The intralumenal calcium concentration is thus reduced, with the
result that more oxalate is in a soluble form and
available for absorption. Secondly, unabsorbed
bile salts and fatty acids in the lumen may
increase colonic permeability to oxalate.27 No
renal stones were identified in patients without a
colon; this is surprising as an increased and equal
incidence of both oxalate and urate renal stones
has been reported in patients with an ileostomy,'823' probably relating to a state of chronic
dehydration.32-14 The absence of stones in this
series may reflect the large effort made to avoid
dehydration in patients without a colon.
There was a high prevalence of asymptomatic
gall stones in these patients (44%). Studies
looking at the prevalence of both symptomatic
and asymptomatic gall stones have rarely shown a
prevalence of more than 30% in any age or sex
group.35 There is an increased incidence of gall
stones in patients receiving parenteral nutrition.` 17 There is also a high incidence of gall
stones occurring after terminal ileal resection of
about 30%, which is the same whether or not the
colon is present.31' Their formation may relate to
bile salt depletion with consequent deposition of
cholesterol in bile. However, this mechanism
does not account for the fact that gall stones after
an ileal resection, like those induced by biliary
stasis,42 tend to be composed of calcium bilirubinate rather than cholesterol.4' The higher
prevalence of gall stones in men than women has
been noted before in patients receiving parenteral nutrition37 and calcium bilirubinate crystals
are more commonly found in men with biliary
sludge than women.'
This study shows that with the use of home
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parenteral supplements, when necessary,
patients with a short intestine can be managed in
reasonable health as judged by their body weight
and quality of life. Preservation of the colon in
these patients reduces the need for parenteral
supplements, increases the incidence of renal
stones, and does not change the high prevalence
of gall stones.
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