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Resection, Rehabilitation, and Recovery… Against All Odds:
The Impact of a Home Nutrition Support Team on Fostering Bowel Adaptation in a Patient with Short Bowel Syndrome
Robin Nagel, RD, CNSC Coram Specialty Infusion Services, Plainview, NY. Larry Good, MD, FACG, Division of Gastroenterology, South Nassau Communities Hospital, Oceanside, NY.

Introduction
Short bowel syndrome (SBS) is an uncommon condition 
that occurs when less than 200 centimeters of small bowel 
(SB) remain after small bowel injury and resection. Fecal 
energy loss is the result of malabsorption of nutrients 
by the remaining SB. There is remarkable variation in the 
efficiency of SB mucosal cells to adapt to SBS. Controversy 
exists over the efficacy of medical management in patients 
with SBS and intestinal failure. 

We present the case of a 44-year-old woman on oral 
contraceptives with undiagnosed anti-phospholipid 
syndrome and massive SB infarction, who, despite having 
40 centimeters of small bowel remaining after a SB resection, 

responded to an aggressive management plan including 
temporary total parenteral nutrition (TPN) and enteral 
alimentation. Two years after her initial presentation, she 
is functioning at optimal capacity, is employed fulltime, 
and is living independently. 
Presently, she requires no 
TPN support and enjoys a 
diet with modest sodium 
restriction, despite multiple 
co-morbid conditions and 
long-term corticosteroid 
and immunosuppressive 
therapy for crescenteric 
glomerulonephritis.
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HNST Goals: 
Personalized nutritional management•	
Customized enteral and parenteral regimes            •	
Ongoing clinical monitoring •	
Commitment to education•	
Optimal consumer quality of life (QOL)•	

Transition from Acute to Home Care
HNST Interventions • Jan-March 2008

HNST INTERVENTIONS RATIONALE

Transition to selenium-containing MTE
Patients with SBS are at risk for Selenium deficiency due to GI losses.
Patient anticipated to be a long-term TPN consumer.  Selenium 
protects against the development of cardiomyopathy

Reduction in overall calories with inclusion of adequate 
essential fatty acid (EFA) source

Patient exhibiting elevation in liver function tests (LFTs).  Elevation 
in LFTs may be indicative of liberal caloric provision and/or essential 
fatty acid deficiency (EFAD).  Patient’s weight above ideal body weight 
range for height.

Review of TPN formula stability Admixture Assessment of TPN formula for stability.  (ongoing)

Arrangement of home nursing evaluation for patient 
assessment and education of patient/caregivers

Assessment of patient clinical status.  To facilitate independence with 
TPN infusion.  Provision of emotional support.  (ongoing)

Addition of Famotadine

SBS patients have gastric hypersecretion 6 months (or longer) 
postoperatively.  In addition to Octreotide, use of Histamine-2 
Receptor Antagonists can assist in reducing effluent output and aid in 
protecting the proximal small bowel from increased caustic acid load.  
They also act to prevent denaturing of pancreatic enzymes and assist 
in preserving bile salt function.

Cycle of TPN to 12 hours Improvement of QOL.  Provides patient time off of ambulatory pump.

Reduction in parenteral amino acids

A correlation has been confirmed between patients receiving long-
term TPN and urinary excretion of calcium.  Since hypercalciuria places 
patients at risk for metabolic bone disease, limitation of protein to 
minimum estimated need is advised.

Introduction of Oral Rehydration Solution (ORS) to oral diet 
consumed for comfort measures

Helps replace fluid losses in SBS.  Contains Na, K, glucose (preferably 
rice starch polymers), and water.   The ratio of Na, glucose, and water 
in these solutions maximize intestinal absorption via a glucose-Na 
coupled transport system.

Add 1000 mg Carnitine

Individuals receiving parenteral nutrition for extended periods 
have been noted to have lower plasma carnitine levels.   In view of 
continued elevated LFTs, with use of a substrate-conservative TPN 
solution, empiric addition of carnitine was attempted to improve 
substrate utilization.  

Long-term Home Nutrition Support Management 
HNST Interventions Post-bowel Reanastomosis • April 2008–April 2009

HNST INTERVENTIONS RATIONALE

Extensive education on oral diet for SBS with colon 
in continuity

Low residue, restricted fat, limitation of GI irritants.  No concentrated 
sweets (simple sugars increase osmolar load to GI tract).  Emphasize 
complex carbohydrates.  Small frequent meals, with liquids (ORS) 
between meals.

Oxalate restriction to discourage nephrolithiasis

Individuals with SBS, with colon in continuity, are predisposed to 
calcium-oxalate stone formation.  Malabsorption of fat results in 
sequestration of calcium by fat, and permits oxalates to be freely 
absorbed by the attached colon.  Propensity towards metabolic 
acidosis and suboptimal hydration heighten risk for nephrolithiasis.

Micronutrient evaluation, supplementation with vitamin D 
analog; suggestion of a baseline DEXA scan

Patients with SBS are prone to malabsorption of fat-soluble vitamins.  
Sub-optimal vitamin D status in conjunction with alterations of 
calcium status due to SBS, steroid-dependency,  
and long-term TPN place individuals at significant risk for 
bone disease.

Conversion of elemental trophic feed to polymeric formula 
containing soluble fiber

Polymeric feedings challenge the gut mucosa through intraluminal 
stimulation (neural activity and blood flow) in conjunction with 
stimulation of  pancreatic/billiary secretions.   Soluble fiber is the 
preferred fuel source of the colonocytes.  Fiber fermentation by colonic 
bacteria can provide up to 500-1000 calories daily.

Glutamine supplementation Glutamine is the preferred fuel source for the enterocytes.

Recommendation to replace G-tube with a low profile device Better aesthetic appearance.

TPN discontinuation Patient gaining further weight on oral and trophic G-tube feedings.

EN discontinuation
Patient off TPN and tolerating foods orally with limited restriction.  
G-tube removed due to malfunction.  Based on oral dietary intake, 
G-tube not deemed necessary.

Instruction on oral vitamin and mineral supplementation

Despite limited remaining terminal ileum, manifestations of vitamin 
B12 were not evident.  Multivitamin with minerals plus additional 
calcium and vitamin D were the only vitamin/mineral supplements 
prescribed.  Patient did not require additional magnesium or 
bicarbonate.

Conclusion
Aggressive enteral feedings are necessary to provide 
SB adaption and hypertrophy in SBS. Administration 
of amino acids, including glutamine, and the addition 
of short-chain fatty acids are important to facilitate 
a trophic effect on the SB. Histamine-2 receptor 
antagonist/proton pump inhibitors were utilized 
to prevent complications of GI bleeding related to 
hypergastrinemia. Octreotide was used to reduce 
the frequency of bowel movements. SB adaption 
allowed the eventual elimination of G-tube feedings 
and the adoption of a diet with modest restrictions. 
In this case, these measures prevented the need for 
a SB transplant. Teduglutide therapy and bile acid 
sequestrants were not necessary. Concomitant 
therapy with corticosteroids and azothioprine did not 
prevent mucosal adaptation.

Post-op Day 8
Developed recurrent abdominal pain,  •	
fever, and leukocytosis.
Repeat CTA demonstrated SB •	
perforation, intra-abodominal abscess, 
and re-occlusion of the SMA.

Post-op Day 10
Returned to OR; underwent SB •	
thrombectomy, SB resection , 
enterostomy, and mucus fistula.
Heparin was resumed, and antibiotics, •	
NG suction, and TPN were continued.

Post-op Day 20
Clear liquids were started.•	
Additional complications of upper GI •	
bleeding from post-bulbar duodenal 
ulcers were treated medically.

Post-op Day 30
Infusaport was placed for long-term •	
TPN. 
Octreotide was used to reduce bowel •	
frequency.
Hematologic evaluation revealed the •	
presence of anti-cardiolipin antibodies 
and heparin was converted to Lovenox.

3 Months After SB Infarction
Bowel continuity was surgically  •	
re-established.
A G-tube was placed, and the patient •	
was treated with TPN and  G-tube 
feedings.

7–9 Months After SB Infarction
Course complicated by the •	
development of acute renal failure 
secondary to proliferative crescentic 
glomerulonephritis.  
Glomerulonephritis responded •	
with a regimen of corticosteroids 
and azothroprine. However, the 
patient subsequently developed 
pneumoperitoneum without peritonitis, 
which ultimately resolved. 
Long-term steroid requirements •	
increased concern for accelerated 
osteoporosis. Vitamin D levels 
were below normal limits and 
bisphophonates and calcitriol were 
initiated.

12 Months After SB Infarction 
TPN was weaned as G-tube feedings •	
and a low residue/low fat diet were 
tolerated and weight gain occurred.

14 Months After SB Infarction
G-tube was converted to a low-profile •	
device.
Device failed after several weeks and  •	
was removed as oral intake sufficiently 
met needs.

Currently
Patient tolerates a liberal sodium •	
restricted diet.
Weight: 162 lbs and stable.•	
Normal renal function, albumin, and  •	
iron stores.
Three to five semi-formed bowel •	
movements daily.
Anticoagulated with warfarin.•	

On December 17, 2007, a 44-year-old white female 
presented to the emergency room with a 12 hour 
history of mid-abdominal pain and loose stools. Her past 
medical history was significant for hypertension and oral 
contraceptive use. Physical exam revealed peri-umbilical 
tenderness without peritoneal signs. Laboratory data 
included hematocrit of 40 vol. per cent, creatinine 1.3 
mg per cent and an anion gap metabolic acidosis with 
CO2 of 12, and a serum potassium of 2.7. Aggressive 
fluid resuscitation with administration of NaHCO3 and 
potassium repletion was initiated along with broad 
spectrum antibiotics. A CT angiography (CTA) was 
performed, and revealed a possible filling defect in the 
abdominal aorta with possible emboli in the superior 
mesenteric artery (SMA). Emergency aortagram revealed 
occlusion of the SMA, and small distal emboli. The 
walls of the abdominal aorta were smooth. The patient 
underwent an emergency thrombectomy of the SMA. 
She was anticoagulated with heparin, but because of 
persistent metabolic acidosis and abdominal pain, was 
explored the next day and underwent thrombectomy of 
a recurrent SMA clot and massive small bowel resection 
with 40 cm of viable small bowel remaining. She was 
again anti-coagulated, and began TPN in the ICU. 
Echocardiography was normal and cardiac monitoring 
revealed no arrhythmias. The patient’s admitting height 
was 67 inches, and her weight was 180 lbs.
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