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Abstract:

Extensive intestine resection may result in short bowel syndrome (SBS) which is difficult to man-

age. This study reports a rare SBS case in a 6-year-old boy following resection of iotal jujunoileum and right

colon. Our experience in 4-years follow-up and literature reports on SBS is discussed. The purpose of this

study was also to evaluate the nutritional absorptive capacity and intestinal adaptation. In the 15th postopera-

tive month, barium x-ray study showed a significanily exiended and enlarged duodenum and colon. The intes-

tinal transit time was prolonged to 22 hours. The absorption rate of palmic acid, glycine and D-xylose had in-
creased from 57% , 50% and 4% respeciively in the 15th postoperative month, to 75% , 65% and 6% in
the 2nd postoperative year. His absorptive capacity allowed him normal oral feeding and normal school life.

Our data confirmed the reports of the colon as an energy-salvage organ, and suggesied that it may have some

capacity to absorb long-chain faity acids and amino acids.
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INTRODUCTION

Short bowel syndrome leads to significant
morbidity and is potentially lethal, especially
when intestinal loss is extensive and when the
patient is very young ( Kurkchubasche et al.,
1993; Weber et al., 1991; Vanderhoof et al.,
1997). Despite the advances in medical and
surgical technique and the development of home
parenteral nutrition, the mortality continues to
be high in infants and children. For pediatric
patienis» with less than 10 em small iniesiine
beyond the duodenum was not compatible with
long survival and intestinal adaptation ( Kurkchu-
basche et al., 1993). Furthermore, little infor-
mation is available on the long-term ouicome of
survivors. In China, only 1 case of adult paiient
who underwent iotal small bowel resection was
reported to be successful (Jin et al., 1993).
We describe the successful survival of a child for
4 vyears after resection of total jujunocileum and
right colon. This paper also presents a review of
the literaiure on the outcome of SBS in children
over the last 15 years.

short bowel syndrome(SBS), posioperative complications, intestine
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PATIENT AND METHODS

A 6-years-old child with intestinal obstruc-
tion was admitted to hospital in July 1996. He
underwent a laparotomy and was found to have a
tight volvulus and extensive bowel gangrene. The
fourih part of the duodenum; the jejunum; ileum
and right colon were resecied. A duodenal trans-
verse colonstomy was performeds leaving about
15 em remnant duodenum.

Afier the operation, the patient was supported
initially with total parenteral nuirition. Oral feed-
ing was started after one month. He suffered how-
ever from severe short bowel syndrome with weight
loss of 2 kg and 6 — 8 watery faeceses per day.

He was referred to our university hospital.
On physical examination on admission, he
weighed 22 kg and lacked subcutaneous tissue.
A parenteral nutrition solution consisting of 7%
amino acid; 10% to 50% dexirose> 20% emul-
sified fat> vitamins and electrolytes was adminis-
tered, providing 1.5 to 1.7 g/kg per day of crys-
talline animo acids and 146 to 208 kJ/kg per day

of calories. Meanwhile he took a normal soft diet



330

CHEN Li. WANG Bin et al.

including rice, wheat flour, flesh, egg, etc.
After 2 months in the hospital, he was dis-
charged. Home-based parenteral nutrition 5
times a week was continued to make up for the
deficit of enteral nutrition. The patient was regu-
larly followed up for 4 years, and hospitalized at
6 months interval for optimization of nutritional
support. He was given two 2-week courses of
growth hormone and glutamine. The suggestion
of intestinal transplantation was refused by his
family .

During the hospitalization and follow-up:
clinical data on weight, height, defecation,
blood routine and biochemistry, etc. were col-
lected. The intestinal function was assessed in
the 15th and 24th postoperative month by nonra-
dioactive " C-palmic acid breath test with mea-
surement of expired ” CO, and nonradioactive
5 N-glycine absorption test followed by measure-
ment of enrichment of blood " N-glycine. In ad-
dition, D-xylose absorption test was conducted
every time he was hospitalized. A barium G. 1.
series was taken 2 and 15 months after the oper-
ation.

RESULTS

After the treatment, the patient’ s condition
became stable. He gradually ingested from 30%
to 60% of his total calorie requirement and re-
ceived the remainder intravenously. His subjec-
tive and objective wellbeing was good. Although
the child was thin, the nutritional parameters
were kept relatively normal. The defecation was
reduced to 1 — 2 times per day. He began to
gain weight 4 months after the operation. In the

last 4 years he gained 9 kg in body weight and
14 e¢m in height (Table 1), and was above the
50th percentile for the developmental and intel-
lectual level for his age. He attended a regular
school as well. Fifteen months after the opera-
tion» barium x-ray study showed a significantly
extended and enlarged duodenum and colon
(Figs. 1 — 3). The intestinal transit time was
prolonged to 22 hours. Three episodes of cathe-
ter sepsis occurred in the last 4 years. He was
then successfully treated with antibiotics and
vein catheter change. Transient liver dysfunction
and hyperbilirubinemia for 2 weeks was observed
18 months after the operation. There were no
other long-term complications related to paren-
teral nutrition.

Fig.1
Barium x-ray study 2 months after the operation
showed the lack of jujunoileum and right colon

Duodenal right transverse colonstomy

Table | Nutritional status of the patient after the operation ( months)

Time 0 Mon4 Mon6 Monl12 Mon18 Mon24 Mon36 Moré8
Weight(kg) 20 22 24.5 228 25 24 26.5 29
Height( cm) 122 124.5 125 125.5 126 129 130 136

HbC g/1.) 101 105 114 111 115 111 112 115
Albumin( g/1.) 45.0 37.4 32.4 35.0 38.6 30.3
The absorption rate of palmic acid and N-glycine occurred 3 hours after oral adminis-

glycine was 57% and 50% respectively in the
15th postoperative month, then 75% and 65%
respectively in the 2nd postoperative year. The
peak " CO, excretion and enrichment of blood

tration of the traces when the G.I. series showed
the ingested barium passed the duodenum and
stayed in the colon. D-xylose absorption test

showed an increasing but low rate for intestinal
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D-xylose absorption. The absorption rate was
from 4% to 12% in the first 2 years.

Fig.2 The adaptation in duodenum
Barium x-ray study 15 months after the operation
showed a significantly distended duodenum

Fig.3 The adaptation in colon
Barium x-ray study 15 months after the operation
showed a significantly extended colon

DISCUSSION

Shortbowel syndrome (SBS) is a complex
condition resulting from massive surgical resec-
tion of the intestinal tract. The morbidity and

mortality in SBS are directly related to the
length, site> function and adaptive capacity of
the remaining small bowel ( Kurkchubasche et
al.,» 1993). Nutritional and hydration status are
difficult to maintain without the provision of spe-
cialized nutrition support when more than 75%
of the small intestine has been resected although
some therapeutic advances have improved surviv-
al in patients with short-bowel syndrome ( Kurk-
chubasche et al., 1993; Weber et al., 1991;
Vanderhoof et al., 1997). Morbidity and mor-
tality are also significantly increased in pediatric
patients ( Weber et al., 1991: Vanderhoof et
al.» 1997: Grosfeld et al., 1986). Several
nontransplantation surgical procedures have a
role in improving intestinal function in short-
bowel syndrome, either to decelerate intestinal
transit or to increase the area of intestinal ab-
sorption ( Grosfeld et al.» 1986). However these
procedures usually result in clinical improvement
usually in properly selected patients. Due to in-
consistent results so far these surgical therapies
of the short bowel syndrome cannot be recom-
mended for routine use ( Georges et al., 1994;
Huskisson et al.» 1993). Smallbowel transplan-
tation is a clinical possibility for short bowel syn-
drome, but there is still a high-risk proportion
(Vanderhoof et al.» 1997; Deliz-E» 1993; Ko-
coshis et al.» 1993). Also for tranplantation,
maintaining optimal mutritional and metabolic
support until maximum bowel adaptation can oc-
cur is the top priority of therapy. Long-term sur-
vival after massive intestinal resection is now
possible with parenteral nutritional support. The
combined administration of growth hormone, glu-
tamine, and a modified diet can enhance nutri-
ent absorption from the remnant bowel after mas-
sive intestinal resection. This therapy may offer
an alternative to long-term dependence on total
parenteral nutrition for patients with severe short
bowel syndrome ( Booth, 1994; Byme et al.,
1995).

Currently, the lower limit of the jujunoileum
length for survival and intestinal adaptation can
be expected to be 10 — 25 em ( Kurkchubasche et
al.» 1993). This is still rare report of a child,
in our case» who sustained long-term survival af-
ter resection of the total jejunuoileum and left co-
lon. Our case also represented an unusually rap-
id adaptation response of the duodenum and co-
lon both in morphology and function, which de-
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serves to be further studied.

For patients with short bowel syndrome; the
remaining gut has large capacity for adaptation
that has been documented to occur from months
to more than 2 years following resection ( Weber
1991; Booth, 1994),
whether the ileocaecal valve is present ( Booth,
1994) . This adaptation is achieved by the inter-

action of various factors. Oral feeding is perhaps

et al., depending on

the most important means for promoting intestinal
adaptation (Georgeson, 1994) . After initial to-
tal parenteral nuirition, enteral feeding should be
instiiuted as soon as the patient stabilizes, usu-
ally after 2 to 4 weeks (Levy et al., 1988). In
rats with massive inlesiinal resection, a polymer-
ic diet can contribute to a better intestinal muco-
sa regeneration than a monomeric diet ( Lai,
1989). Our patient took normal soft food that
covered more than 60% of the daily require-
ments . The major adaptive change in this patient
was the extended remmant intestine and the de-
creased intestinal flow rate; related to delayed
gasiroduodenal emptying. He had maintained his
body development while the quantity of perenter-
al nutrition had not been increased, a sign that
the intestinal adaptation had continued in the last
4 years. Colonic digestion has been reporied to
salvage up o 3 — 4 MJ/day, approximately 50%
of the daily requirements, in short-bowel patients
(Jeppeson et al.» 1998) . The digestive process-
es are completed by the bacterial fermentation of
malabsorbed carbohydrates and proiein to short-
chain faity acids> which are absorbed and supply
energy. Therefore a high-carbohydrate diet can
result in increased absorption of energy ( Nor-
dgaard et al., 1994). Our case confirmed the
reporis of the colon as an energy-salvage organs
and showed that the colon may also have some ca-
pacity to absorb long-chain faity acids amino ac-
ids. It still must be determined what is the exact
mechanism of absorption in the duodenum and co-
lon after total resection of the jujunoileum, and
how long the adaptation process will last.
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