https://doi.org/10.22516/25007440.1365

Intestinal Failure and Long-Term Complications of
Serial Transverse Enteroplasty (STEP): Case Report

Natalia Veldsquez, '™
Juan Enrique Seba.’

Paula Camila Castro,2

© OPEN ACCESS

Citation:

Velasquez N, Castro PC, Plata-Garcia CE, Rojas AM, Vargas G, Seba JE. Intestinal Failure and Long-Term Complications of Serial

Transverse Enteroplasty (STEP): Case Report. Revista. colomb. Gastroenterol. 2026;41(1):96-101.
https://doi.org/10.22516/25007440.1365

1 Medical Student, School of Medicine, Pontificia Universidad Javeriana, Hospital Universitario San Ignacio. Bogotd, Colombia.

Pediatric Surgeon, Department of Surgery, Hospital Universitario San Ignacio. Bogotd, Colombia.

Registered Dietitian Nutritionist, Clinical Nutrition Unit, Hospital Universitario San Ignacio. Bogoté, Colombia.

2

3 Pediatric Gastroenterologist, Department of Pediatrics, Hospital Universitario San Ignacio. Bogotd, Colombia.

4

5 Pediatric Surgeon, Department of Surgery, Hospital Universitario San Ignacio. Assistant Professor, Universidad Nacional de

Colombia. Bogotd, Colombia.

*Correspondence: Natalia Veldsquez.
velasqueznatalia@javeriana.edu.co

Received:
Accepted:

QIO

22/04/2025
16/07/2025

INTRODUCTION

Short bowel syndrome (SBS) is the leading cause of intes-
tinal failure in childhood”. Among the surgical strategies
used in its management, serial transverse enteroplasty
(STEP), first described by Kim et al. in 2003, consists
of lengthening the dilated intestine while preserving the
mesentery through transverse divisions using an intes-
tinal stapler and reducing the intestinal lumen diameter
in a zigzag configuration (Figure 1). This technique has
been shown to effectively reduce areas of stasis, optimize
nutrient contact with the absorptive surface of the intestine,
and improve intestinal motility; nevertheless, the medical
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Abstract

Acase is presented involving an 11-year-old female pa-
tient with a history of gastroschisis repair and intestinal
failure, who required neonatal serial transverse entero-
plasty (STEP) with successful intestinal rehabilitation.
Ten years later, the patient developed severe stenosis
and perianastomotic ulceration, necessitating resection
of the previously lengthened intestinal segment. This
report highlights the importance of long-term follow-up in
patients with intestinal failure secondary to short bowel
syndrome who undergo STEP procedures. Furthermore,
it emphasizes the critical role of integrated intraoperative
surgical and endoscopic evaluation for accurate identifi-
cation of complications, enabling precise resection and
preservation of the maximum possible length of viable
intestine.
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literature has documented several complications associated
with this procedure, including gastrointestinal bleeding,
perianastomotic ulceration, and eosinophilic enterocoli-
tis. These complications may affect clinical outcomes and
require additional interventions for appropriate and timely
management®.

CASE REPORT

An 11-year-old female patient with a history of gastroschisis
repaired at birth and persistent intestinal obstruction is pre-
sented. At 31 days of life, distal ileal atresia with absence of
the ileocecal valve was identified. A resection of 16 cm of ter-
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minal ileum and a jejunocolic anastomosis were performed.
Obstructive symptoms persisted, with progressive intestinal
dilation documented on contrast intestinal transit studies.
At 140 days of life, the patient underwent a second surgical
procedure. The small intestine measured 66 cm in length,
with the distal 30 cm markedly dilated. A patent jejunocolic
anastomosis and a colon measuring 18 cm were identified.
Intestinal lengthening using the STEP technique was perfor-
med, together with gastrostomy and tube jejunostomy pla-
cement. The patient showed favorable clinical progression,
with adequate intestinal adaptation and no complications.
She was discharged at 7 months and 19 days of age with a
body weight of 6.2 kg, receiving hydrolyzed formula and
without the need for parenteral nutrition.

Figure 1. STEP technique. Prepared by: Natalia Velasquez. Adapted
from: Almau H, et al. Rev Venez Cir. 2015;68(1):21-4(*,

Ten years later, the patient was readmitted with a one-
year history of disabling abdominal pain, melena, abdo-
minal distension, and weight loss, without increased stool
output and with a tendency toward constipation. Severe
microcytic hypochromic anemia was identified, with nor-
mal red cell mass, requiring transfusion without complica-
tions. Colonoscopy revealed a 1.5 cm jejunocolic anasto-
motic ulcer associated with jejunal stenosis. Exploratory
laparotomy was performed, including resection of 10 cm
of the affected segment and creation of a new anastomosis.
Initial postoperative progression was favorable. The patient
tolerated the nutritional regimen prescribed by the clinical
nutrition team. Parenteral nutrition (PN) was successfully
discontinued. Adequate weight gain and stable stool out-
put were observed, with no clinical or hemodynamic dete-
rioration. However, symptom recurrence developed within
a few months.

A repeat colonoscopy revealed extensive perianastomo-
tic ulceration and friable mucosa at the STEP suture lines.
Histopathological analysis demonstrated chronic active

enteritis with neutrophilic and eosinophilic infiltration.
Pharmacological management included a two-week course
of prednisone, mesalamine, cholestyramine, azathioprine, a
proton pump inhibitor (PPI), a prokinetic agent, and cycles
of intestinal decontamination. An adequate clinical response
was not achieved. Due to persistent symptoms and pre-
viously described findings, a new surgical intervention was
indicated, including intraoperative endoscopic evaluation.

Intraoperative colonoscopy demonstrated an extensive
ulcer and erosive colitis at the mechanical suture line,
associated with jejunal stenosis and mesenteric thinning
between the STEP segment and the jejunocolic anasto-
mosis (Figure 2). Resection of the ulcerated segment was
performed, including the portion previously treated with
STED, followed by a new jejunocolic anastomosis. Final
intestinal length was 76 cm of small bowel and 95 cm of
colon. Postoperative evolution was favorable, with com-
plete resolution of symptoms. At the most recent follow-
up, two months after the procedure, the patient was in good
clinical condition, without the need for parenteral nutrition
and without significant weight loss. Adequate tolerance to
fractionated oral feeding was observed. The diet included
restriction of simple carbohydrates and saturated fats, a
high content of soluble fiber, and supplementation with
an oligomeric formula to meet energy and macronutrient
requirements. Current treatment includes ferrous sulfate,
loperamide, calcium carbonate, vitamin D, and cycles of
intestinal decontamination with rifaximin. During recent
hospitalizations, progressive increases in weight and height
were observed. Nevertheless, the patient continues to pre-
sent growth delay, with body mass index (BMI) consistent
with underweight status and depletion of energy reserves
for age according to World Health Organization (WHO)
indicators (Figure 3). Ongoing follow-up is being conduc-
ted by pediatric endocrinology.

DISCUSSION

Intestinal failure (IF) is defined as a reduction in functional
intestinal mass below the threshold required to sustain life,
resulting in dependence on parenteral support for at least
60 days®®. According to the RESTORE registry, in Latin
America the mortality rate associated with IF is 7.7%, and
the rehabilitation rate reaches 53% at five years®. Short
bowel syndrome (SBS) is the leading cause of IF and repre-
sents a condition that requires timely multidisciplinary
management. Initial management includes maintenance of
acid-base balance and fluid and electrolyte homeostasis,
initiation of nutritional support, and pharmacological the-
rapy with antisecretory agents (H2 receptor antagonists,
PPIs, loperamide), as well as other medications such as cho-
lestyramine or teduglutide. These interventions aim to pro-
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Figure 2. Colonoscopy showing multiple linear perianastomotic ulcerations covered by fibrin, without active bleeding. Images property of the authors.

mote intestinal adaptation, improve intestinal motility and
transit, and reduce dependence on parenteral nutrition .
However, when medical management is unsuccessful, sur-
gical alternatives should be considered, including stoma
closure and gastrointestinal tract reconstruction, entero-
plasty procedures, intestinal transit-slowing techniques, or
intestinal lengthening procedures®.

The group of surgical procedures developed to facilitate
transition to enteral autonomy is known as autologous
intestinal reconstructive surgery (AIR). The AIR procedu-
res most commonly used in clinical practice include serial
transverse enteroplasty (STEP), longitudinal intestinal
lengthening procedure (LILT), and tapering enteroplasty
(TPE)©®!9. The STEP technique (Figure 1) has demons-
trated reduction of areas of stasis, increased contact bet-
ween nutrients and the absorptive intestinal surface, and
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improvement in intestinal motility*'V. According to a
Markov decision analysis, this procedure improves long-
term survival in pediatric patients with SBS, increasing
rates of enteral autonomy and reducing the need for intesti-
nal transplantation'?).

In the experimental study conducted by Kim et al. in
2003 using a porcine model, a 64% increase in final intesti-
nal length was observed. Six weeks after the procedure, the
animals demonstrated adequate intestinal adaptation, with
weight gain and no associated complications®. Similarly,
a study conducted by Patrick et al. in 2005 evaluated the
surgical and nutritional outcomes of STEP in infants and
concluded that it is a technically straightforward intestinal
lengthening procedure with favorable results in terms of
growth and nutritional status"?. Additional advantages
of this surgical technique include the absence of a requi-
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Figure 3. BMI-for-age progression. Image property of the authors, prepared by Geraldine Vargas using WHO Anthro for personal computers, version

3,2009.

rement for additional anastomoses and preservation of
mesenteric integrity. Moreover, the procedure effectively
achieves intestinal lengthening, which depends on both the
degree of preexisting dilation and the caliber of the newly
created intestinal channel.

However, the procedure may be associated with com-
plications such as gastrointestinal (GI) bleeding, peria-
nastomotic ulceration, and eosinophilic enterocolitis®. A
demographic statistical analysis conducted at the Center
for Advanced Intestinal Rehabilitation (CAIR) in Boston
included follow-up of 296 patients, of whom 23 underwent
STEP surgery, with a median age of 4.5 months. Among
these patients, 3 (13%) developed GI bleeding between S
and 30 weeks after surgery, requiring red blood cell trans-
fusion. In addition, multiple endoscopic evaluations iden-
tified staple-line ulceration in 2 patients, which stabilized
with bowel rest, and eosinophilic enterocolitis in 1 patient,
which responded to treatment with luminal steroids. No
technical factors related to the surgical procedure were
identified as contributing to these complications®.

Similarly, a retrospective study conducted in Finland
compared pediatric patients with SBS who underwent
AIR procedures with those who received conservative
management. The results demonstrated that the incidence

of perianastomotic ulcerations and the presence of patho-
logical endoscopic findings were similar in both groups.
These findings suggest that such alterations are more likely
a consequence of SBS itself rather than of the AIR surgi-
cal procedure. Thus, available evidence indicates that
complications are primarily associated with the underlying
intestinal condition rather than the surgical intervention.

Theavailableliterature onlong-term complications following
the STEP procedure remains limited both globally and in
Colombia. Historically, insufficient knowledge regarding IF
and its therapeutic alternatives has hindered long-term follow-
up. However, advances in the field have significantly improved
survival through timely management strategies. Patients with
IF who undergo AIR techniques require long-term follow-up
by a multidisciplinary team, as complications may develop
weeks or even years after the procedure. Endoscopic survei-
llance represents a key tool for early detection.

In the clinical case presented, the STEP procedure pro-
moted intestinal adaptation during the neonatal period.
Nevertheless, after ten years of follow-up, the patient deve-
loped severe ulceration and stenosis. Intraoperative surgical
and endoscopic findings were essential for accurate identi-
fication of the affected segments, allowing preservation of
the greatest possible length of viable intestine.
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From a multidisciplinary perspective, the previously
described anemia was considered in the context of the
patient’s clinical history and the absence of the ileocecal
valve. A potential impairment in vitamin B12 absorption
was considered, as this process depends on intrinsic factor
and occurs primarily in the terminal ileum>. However, the
morphological characteristics of the anemia (microcytic,
hypochromic anemia with normal red cell mass), together
with normal serum vitamin B12 levels, allowed exclusion
of megaloblastic anemia. Evaluation of iron kinetic parame-
ters confirmed the diagnosis of iron deficiency anemia.

Patients with chronic intestinal failure present impaired
nutrient absorption, which negatively affects the GH-
IGF-1 axis. This alteration impacts growth and development
secondary to growth hormone deficiency or resistance('?.
For this reason, the patient remains under follow-up by
pediatric endocrinology to evaluate the potential benefit of
adjunctive growth hormone therapy.

Finally, in patients with SBS, it is essential to ensure
“volume-for-volume” replacement of gastrointestinal los-
ses in order to prevent complications such as hypovolemia,
hydroelectrolytic disturbances, acute kidney injury, and
splanchnic hypoperfusion!'”). Enteric losses may rapidly
exceed the adaptive capacity of the kidneys, leading to
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