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INTRODUCTION: The small bowel is an essential organ for maintaining adequate nutrition. Decrease in
length could be associated with malnutrition and may require that the patient receives parenteral nutri-
tional support. We report a case of a 59-year-old man who survived32 years with a short bowel of 35 cm
length without any parenteral nutrition.

CASE PRESENTATION: A 59-year-old gentleman, with a history of hypercoagulable state, presented for
severe abdominal pain and obstipation of one day’s duration. Upon presentation, the patient was hemo-
dynamically unstable, with abdominal guarding and tenderness upon physical examination. Laboratory
studies showed metabolic acidosis with leukocytosis and electrolyte disturbances, and an abdominal CT
scan showed thickening of the sigmoid and multiple air-fluid levels. The patient was operated urgently
for suspicion of mesenteric ischemia, however, he was found intraoperatively to have a very short dilated
small bowel with jejunotransverse anastomosis.

DISCUSSION: The necessity for surgical resection of the small bowel can arise for a sum of reasons. How-
ever, the removal of a big amount of small bowel may not be adaptive and appropriate digestion will
no more be possible. In the aftermath of the resection, patients require parenteral nutrition for a certain
period after which they may switch to enteral and oral nutrition, and subsequently intestinal adaptation
by thickening and growth of the remaining intestinal villi.

CONCLUSION: Patients with a short bowel, particularly those surgically removed, can survive even with
a very short remaining bowel length, as a result of intestinal adaptation, nutrition enhancement, and

elimination of parenteral nutrition.
© 2020 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Since the small bowel is an essential organ for digestion, its
adaptation after volume resectionis vital [1]. This adaptation allows
for the improvement of nutrient and fluid absorption in the remain-
ing bowel and achieves autonomy for enteral feeding [2]. We
present in this report a case of a patient who had a good adapta-

Abbreviations: ABG, arterial blood gas; BaFT, barium follow-through; CRP, C-
reactive protein; CT, computed tomography; DVT, deep venous thrombosis; ER,
emergency room; ICU, intensive care unit; IF, intestinal failure; IV, intravenous;
SBS, short bowel syndrome; TSBL, total small bowel length; VS, versus.
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tion and survived 32 years after massive bowel resection without
any parenteral nutrition. The patient had a jejunocolic anastomosis
(type II) with a small bowel measuring 35 cm in length. According
to current literature, patients with this type of anastomosis require
at least 60 cm of small bowel length to remain off parenteral nutri-
tion. We report this case in detail and review relevant literature in
this article.
This case was reported in line with SCARE criteria [3].

2. Case description

The patient discussed in this report is a 59 years old man, with a
medical history of hypercoagulable state, multiple previous DVTs,
and related mesenteric ischemia requiring bowel resection 32 years
ago.

He presented for severe abdominal pain associated with obsti-
pation and profuse vomiting for one day. He reported several years

2210-2612/© 2020 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. Intraoperative image of short small bowel with jejunotransverse anastomosis (Green Arrow: Ileotransverse anastomosis, Blue Arrow: Treitz Ligament).

of chronic diarrhea, however, he had perturbation of his bowel
habits in the last few days. The review of system was otherwise
negative.

On physical examination, he was hypotensive, afebrile, and
tachycardic. The abdominal exam was remarkable for abdominal
distention, voluntary guarding, and tenderness, mainly over the
pelvic area. Bilateral lower limb pitting edema was also noted. The
rest of the physical exam was otherwise normal.

The patient’s laboratory studies showed leukocytosis with a
left neutrophil shift and an elevated CRP. Severe electrolyte dis-
turbances were noted: hypokalemia (2.5 mmol/L), Hypocalcaemia
(4.4 mg/dL), Hypomagnesaemia (0.5 mg/dL), and were associated
with anincrease in creatinine. ABGs showed metabolic acidosis (pH
7.19,HCO3~ 12.9 mmol/L, Pcoz 35.2 mmHg). Serum Lactate was not
ordered in the ER.

A non-enhanced abdominal and pelvic CT scan was performed
and it showed thickening of the sigmoid colon indicative of a
tumoral or an inflammatory condition, associated with dilatation
of the descending and transverse colon (6.5 cm maximal diameter).
Multiple air-fluid levels were observed at this level. Irregularity of
the colon at the splenic flexure was noted, which could be a result
of prior surgery or a fluid collection. A dilated small bowel loop was
identified proximally reaching 3.3 cm in diameter with a collapsed
distal ileum. No gastric distension was observed. Mild ascitic fluid
was noted in the Douglas pouch. No pneumoperitoneum and no
hemoperitoneum were noted. Apparent Omental thickening and
prominent retroperitoneal lymph nodes were seen. The exam was
limited by the lack of IV contrast administration and the absence of
a previous exam for comparison.

In front of this presentation and the prior medical history, the
patient was admitted for urgent laparotomy to rule out mesenteric

ischemia as a probable cause of the bowel obstruction, acidosis,
and altered general status of the patient. A midline laparotomy was
done. No ischemic bowels were identified. To our surprise, a very
short small bowel of 35 cm with jejunotransverse anastomosis was
discovered (Fig. 1). Exploration of the abdomen revealed no other
abnormalities explaining the patient’s condition, and therefore, a
decision to abort surgery was done.

The patient was transferred to the ICU to be treated as a severe
case of short bowel syndrome. He was stared on total parenteral
nutrition immediately. On postoperative day 5, liquid diet was
started. Progression to a regular solid diet was achieved by day 9.
The patient tolerated progression and was improving, therefore, a
decision was taken to stop parenteral nutrition on day 10. After 3
more days of observation, and after all the electrolyte disturbances
were normalized, the patient was discharged home without any
further complications.

3. Discussion

The small intestine is an essential constituent of the digestive
system. Its function is an association of a complex system of mus-
cles, nerves, and blood vessels, and it is divided into the duodenum,
jejunum, and the ileum [4]. The small intestines play a major role
in the absorption of lipids, carbohydrates, and proteins, in addition
to vitamins and minerals [5].

The total small bowel length (TSBL) have a wide variation in liv-
ing humans. In a recent study, Bekheit et al. reported a range of
TSBL from 2.5 to 13 m with a mean length of 630 +— 175 cm [6].
The vast majority of nutrients are absorbed in the first one hun-
dred centimeters of the jejunum [7]. An adequate TSBL is important
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since malabsorption due to short bowels can cause great burdens
in a patient’s life, affecting their ability to go about their quotidian
doings [5].

In surgical practice, small bowel resection is commonly per-
formed for multiple indications such as obstruction, malignancy,
perforation, necrosis, and others. However, infrequently, this com-
promises the gastrointestinal absorptive function due to the
postoperative remnant length [8]. Acute mesenteric ischemia
remains an emergency condition causing disruption of the vascular
supply to the small bowels, and is, therefore, a highly morbid mal-
ady. Some findings are predictive of irreversible intestinal necrosis,
and thus surgical resection is obligatory, combined with medical
and revascularization practices to rescue the viable bowels [9].

The clinical manifestations after resection are influenced by the
functional capability of the remaining gastrointestinal tract to com-
pensate and to familiarize with the reduced total length [10]. The
remnant bowel compensates by a process of adaptation which is
regarded as deepening and elongation of crypts and villi respec-
tively. This increases the ability for absorption and digestion per
each unit of bowel length [11]. This phase usually lasts for one to
two years [10].

On the other hand, failure to adapt and the inadequate nutri-
tional supply can result in short bowel syndrome (SBS), which
denotes a severe and infrequent disorder described by decreased
absorption of nutrients, leading to malnutrition and intestinal fail-
ure (IF), anemia, and continuous weight loss [12]. To prevent IF,
patients with short bowel syndrome should be monitored closely
with adequate intravenous replacement of fluids and electrolytes
and parenteral nutrition to achieve a hemodynamic balance and
proper delivery of tissue needs. The duration of parenteral nutri-
tion depends on the length and location of the resected bowels and
the presence of the ileocecal valve. Switching to enteral feeding is
essential and promotes adaptation [10].

Thus, surgical resection of the small bowel results in a decrease
in the absorptive surface and a rapid transit [7]. According to sur-
gical measurement, 73.1 + 37.2 cm is the average length of the
intestinal remnant in patients who develop SBS [13].

Therefore, some studies relate the manifestations to anatomical
impairment; enteral nutritional support may be needed in adult
patients with remaining 180 to 200 cm of small bowel, whereas
in patients with a less than 90 cm small bowel remnant, par-
enteral nutrition may be needed for a certain period of time. In
contrast, patients with less than 60 cm of small bowels are likely
to require parenteral nutrition indefinitely [7]. A study done by
Buchman et al. reported that the minimal indispensable length
for nutritional autonomy is at least 115 cm in patients with an
end enterostomy (Type I), 60 cm in case of a jejuno-colic anasto-
mosis (type II) and 35 cm if a jejuno-ileal anastomosis is present
with an intact colon (type III) [ 14]. However, parenteral nutrition is
still an important cause of medical complications, financial burden,
and impairment in quality of life. Newly presented pharmacolog-
ical drugs begin to raise an opportunity of decreasing parenteral
nutrition necessities, reducing these burdens [10]. If the bowels
fail to adapt, bowel lengthening surgical procedures can be con-
sidered [12]. Small bowel transplant is reserved for patients who
fail total parenteral nutrition and develop severe life-threatening
complications [15].

To our knowledge, our patientis the only reported case surviving
with only 35 cm of small bowel in jejuno-colic anastomosis (type
II) with complete nutritional autonomy.
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