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Fortified milk: a rare cause of intestinal obstruction
in pre-term patients
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ABSTRACT

Introduction. Intestinal obstruction secondary to the use of
fortified milk is a rare cause in pre-term patients.

Case report. We present the case of a female pre-term newborn
admitted as a result of abdominal distension and rectal bleeding,
which mimicked necrotizing enterocolitis. On abdominal X-ray, she
had an obstruction pattern, and on ultrasonography, echogenic mass-
es at the distal ileum were observed. Given the lack of improvement
with conservative management, urgent exploratory laparotomy was
decided upon. At surgery, compact milk masses at the level of the
distal ileum were identified as the cause of intestinal obstruction. Ap-
pendicostomy and lavage with saline solution through the ileocecal
valve were performed. This allowed milk masses to come out towards
the colon, and a great amount of acholic stools to be expelled.

Conclusion. The increase in “milk curd syndrome” cases should
lead us to consider this cause in the differential diagnosis of intestinal
obstruction in pre-term newborns fed with fortified milk.

Key Worbs: Milk curd syndrome; Infant, pre-term; Intestinal ob-
struction; Lactobezoar.

LECHE FORTIFICADA: UNA CAUSA INFRECUENTE DE
OBSTRUCCION INTESTINAL EN PACIENTES PREMATUROS

RESUMEN

Introduccion. La obstruccion intestinal secundaria al uso de
leche fortificada es una causa infrecuente descrita en pacientes pre-
maturos.

Caso clinico. Presentamos el caso de una recién nacida
prematura que ingresa por distension abdominal y rectorragia,
simulando una enterocolitis necrotizante. En la radiografia ab-
dominal presenta patrén obstructivo y en ecografia se identifican
masas ecogénicas en fleon distal. Dada la no mejoria con manejo
conservador, se decide laparotomia exploradora urgente. En la
intervencion se detectan masas compactas de leche a nivel de {leon
distal como causa de la obstruccidn intestinal. Se realiza apen-
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dicostomia y lavado con suero fisioldgico a través de la vdlvula
ileocecal, permitiendo salida de moldes hacia colon y expulsién
de gran cantidad de heces acdlicas.

Conclusién. El repunte de casos de “milk curd syndrome” nos
obliga a considerar esta causa en el diagndstico diferencial de obs-
truccidn intestinal en prematuros alimentados con leche fortificada.

PaLABRAS CLAVE: Sindrome de la leche espesa; Prematuros; Obs-
truccion intestinal; Lactobezoar.

INTRODUCTION

Intestinal obstruction caused by compact masses of
non-digested milk (or lactobezoar) was first described
in 19590, whereas the term “milk curd syndrome” was
coined in 1969@. Most cases described were full-term new-
borns, fed with cow milk rich in casein and fatty acids.
Once fat and casein contents in the milk were reduced, the
prevalence of intestinal obstruction secondary to this syn-
drome decreased to near zero. In the last decades, however,
intestinal obstruction cases as a result of the use of fortified
milk in pre-term patients have emerged®.

The increase in pre-term newborn viability in the last
decades has caused fortified milk preparations to be used at
an ever younger age. This, along with the intestinal imma-
turity of pre-term neonates, can explain the rise in milk
curd syndrome cases. These patients are characterized by
delayed gastric voiding and slow bowel transit, as well as
decreased digestive secretions for adequate milk digestion.
Therefore, the fortified preparations used to replace base-
line requirements can precipitate within the gastrointestinal
tract and form compact masses, thus causing obstruction®.

CASE REPORT

We present the case of a 3-month-old female patient
referred to our institution from her reference hospital with
blood remnants in the stools and abdominal distension.
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Regarding obstetric and perinatal history, extreme pre-
maturity was notable, since the patient was born by Cesar-
ean section at gestational week 26+3. She was the second
twin of a dichorionic diamniotic gestation that resulted
from an embryo transfer in-vitro fertilization (IVF).

Pregnancy was under control, with prenatal normal
ultrasonographies up to gestational week 24, when she
required inhibition and intrauterine diversion as a result
of sac prolapse, with subsequent rupture and initiation of
uterine dynamics at week 26.

The APGAR score was 4 and 7 at minutes 1 and 5 of
age, respectively. She required ventilation with continuous
positive pressure, which was gradually reduced until full
removal on day 28 of life.

Weight at birth was 945 g, with an adequate weight gain
following enteral nutrition initiation in the first hours of
life, which allowed for progressive fortification up to 4%.

The patient was discharged at 3 months of age, with a
chronologic age of 39+3 gestational weeks and a weight
of 2,550 g.

She presented at the emergency department of her ref-
erence hospital 24 hours following discharge with blood
remnants in the diaper. Her family was not able to tell
whether they were of urinary or fecal origin. She also had
moderate abdominal distension, with no further symptoms.

In the reference hospital, an urgent blood test was per-
formed, with decreased hemoglobin levels, mild neutrope-
nia, and mild monocytosis standing out. No acute-phase
reactant increase was noted. In addition, X-rays revealed
a distension of small bowel loops and a “breadcrumb”
pattern in the right hemiabdomen (Fig. 1).

In light of the clinical worsening and complementary
test results, the Pediatrics and Pediatric Surgery Depart-
ment of our institution was contacted by the other hospital,
and the patient was referred for assessment purposes.

At admission, a nasogastric probe was placed, and a
nothing-by-mouth diet with intravenous fluid therapy was
decided upon. Empiric antibiotic therapy with amikacin,
metronidazole, and teicoplanin was initiated and main-
tained for 7 days.

A control blood test was conducted. It revealed a
decrease in hemoglobin levels vs. the previous one, leuko-
penia, and mild neutropenia. A small increase in C-reactive
protein (CRP) levels, which were previously normal, was
also detected.

To complete the study, an abdominal ultrasonography
was carried out. It revealed a segmentary dilatation of the
distal ileum, with echogenic content within it and a caliber
change proximal to the ileocecal valve (Fig. 2).

In light of the clinical signs and complementary tests,
suspected diagnosis was lower intestinal obstruction,
proximal to the ileocecal valve, with the cause of it being
unknown.

Clinical progression was unfavorable. She had pro-
gressive clinical worsening, with an increase in abdominal
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Figure 1. Abdominal X-ray: “breadcrumb” pattern and proximal
loop dilatation.

Figure 2. Abdominal ultrasonography: hyperechogenic masses
within the small bowel.

distension, little reactivity, and an earthy skin color. As a
result of this, along with blood parameter deterioration
and imaging test findings, urgent exploratory laparotomy
was decided upon.

At surgery, moderately dilated small bowel loops were
noted, especially at the level of the distal ileum, where
non-digested milk masses were identified (Fig. 3) as the
cause of the obstruction. Appendicostomy and lavage with
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Figure 3. Surgical image. Dilated small bowel loops. Non-digested
milk masses identified within the intestinal lumen as the cause of
intestinal obstruction.

saline solution through the ileocecal valve were carried
out until the masses disintegrated and came out towards
the colon. Subsequently, a Nursing rectal lavage was con-
ducted, which allowed a large amount of acholic stools to
be expelled.

Following surgery, the patient had a favorable pro-
gression. She required red blood cell concentrate transfu-
sion and oral iron administration, with blood parameters
subsequently improving. Parenteral nutrition alone was
administered until postoperative day 3, when enteral nutri-
tion —with hydrolyzed milk— was initiated, which allowed
for a progressive increase in oral feeding and weaning
of parenteral nutrition until discontinuation, with a good
tolerance and an adequate weight gain.

DISCUSSION

Maternal breastfeeding alone does not provide pre-term
patients with sufficient proteins, electrolytes, and micro-
nutrients. Therefore, they require fortified preparations to
satisfy metabolic needs®. The increase in pre-term new-
born viability, along with the intestinal immaturity of these
patients, has led to a rise in intestinal obstruction cases
secondary to the formation of compact non-digested milk
masses©, also known as the “milk curd syndrome.”

Even though most cases described are pre-term new-
borns and neonates with a low weight at birth —typically
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under 1,000 g—, cases of full-term patients, even with small
amounts of enteral nutrition, have also been published.
Therefore, this cause should be considered in the differ-
ential diagnosis of food intolerances.

Abdominal distension is the most frequent clinical
presentation. Sometimes, it can be associated with vomit
and abdominal wall erythema, which mimics necrotizing
enterocolitis™, with a simultaneous alteration of blood
parameters. It should be highlighted that, in certain cases,
intestinal perforation can lead to severe complications such
as peritonitis or septic shock.

Radiologically speaking, the “breadcrumb” pattern as a
result of non-digested milk mass occupation, with proximal
loop dilatation, is characteristic, as in our case. If diagnosis
is unclear, abdominal ultrasonography can be performed,
which will allow the intestinal lumen occupied by compact
hyperechogenic masses to be visualized.

Conservative management consists of intravenous fluid
therapy and parenteral nutrition until resolution, as well as
fortified milk removal.

In some of the cases published, water-soluble con-
trast enemas have allowed for obstruction resolution, but
this can increase the risk of intestinal perforation. Con-
sequently, routine use is not recommended®-19. Surgery
should only be conducted in patients who do not improve
with conservative management, or in those who develop
complications such as intestinal perforation.

Considering the increase in cases noted over the last
years, and even though this is a rare cause, it should be
included in the differential diagnosis of intestinal obstruc-
tion in pre-term patients fed with fortified milk, since early
diagnosis can prevent highly severe and even fatal com-
plications.

Further studies are required to determine which amount
of calcium, proteins, and fatty acids is tolerable in the
gastrointestinal tract of pre-term patients so that precipita-
tion of these substances, and therefore secondary intestinal
obstruction and its consequences, are avoided! V.
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