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Introduction

Short bowel syndrome (SBS) refers to the malab-
sorptive state caused by loss of significant portions of
the small intestine. The clinical impact of SBS is far-
reaching because extensive resections can lead to mal-
absorption of macronutrients, micronutrients,
electrolytes, and water, resulting in malnutrition, di-
arrhea, dehydration, weight loss, and to malnutrition-
and low-weight-related symptoms/signs (i.e., confu-

sion, weakness, impaired growth and sexual develop-
ment, and premature ageing). In addition, resection of
the ileocecal valve may lead to bacterial contamina-
tion and growth of residual intestine, and to small in-
testinal bacterial overgrowth (SIBO) syndrome1-5

(Figure 1). In general, to obtain a favorable outcome
in the absence of the ileocecal valve, a minimum of
25 cm of residual small intestine length, is required.6

Twenty-one years ago we reported the clinical case
of an infant, who underwent massive resection of the
loops of the small intestine, of the cecum and of part
of the ascending colon, due to intestinal malrotation
with volvulus. The residual small intestine measured
just 11 cm and consisted of the duodenum and a small
part of jejunum, in the absence of the ileocecal valve.
As a result of the demolitive extent of surgery, the
young patient developed a rare ultra-short bowel syn-
drome, which led to the subsequent need of parental
nutrition (PN) for almost one year. His successive clin-
ical course was characterised by various complica-
tions, i.e., metabolic acidosis, and infections.7

In this report, we update the case, reporting the pa-
tient succeeded to obtain a good weight gain and to
conduct a quite normal lifestyle, despite the long-term
consequences of such resection, including an oxalate-
related nephrocalcinosis and ureteral lithiasis, leading
to chronic renal failure and hydronephrosis.

Case Report

This male infant was born in March 1988, his
weight esteemed of 3.450 g. Four days after the child-
birth, the patient experienced persistent vomiting, pro-
voked by an intestinal malrotation (a familiar
condition, of which both the mother and the sister suf-
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fered from) with volvulus; for this, he underwent mas-
sive resection of the loops of the small intestine, of the
cecum and of part of the ascending colon. The residual
small intestine measured just 11 cm and consisted of
the duodenum and a small part of jejunum in the ab-
sence of the ileocecal valve. As a direct consequence
of the demolitive extent of surgery, the newborn was
fed with PN (glucose solution plus solutions of amino
acids, lipids, electrolytes, oligoelements and vita-
mins), with a caloric content of 150 cal/kg body
weight, using a central venous catheter positioned in
the superior vena cava. The patient continued PN for
about 4 months when it was associated with a semi-
elemental formula consisting of hydrolized protein
and medium chain triglycerides and, at the age of six
months, ground rice cream and lyophilized meat were
associated too. The routine blood chemistry and nu-
tritional parameters (hemoglobin, albumin and triglyc-
erides) were satisfactory, even if the child grew slowly
than the average for his age and showed steatorrhea.
When he was 8 months old, due to an episode of sep-
ticemia after catheter infection (Staphylococcus au-
reus was isolated both from catheter itself and from
blood culture), PN was suspended, catheter removed
and oral diet was continued with rice cream, and
lyophilized meat, together with human breast milk
provided by a sister, who recently given birth, until
the twelfth month, since no other wet nurse was avail-
able, achieving a weight of about 9 kg when he was
12 months old. PN was subsequently reinstated in as-

sociation with the oral diet. Blood chemistry was nor-
mal, but steatorrhea persisted. At 15 months, a radi-
ograph of the digestive system showed an apparent
modest lengthening (20 cm) of the residual loop of the
duodenum and a considerable lengthening of the
colon. PN was discontinued. On the twentieth month,
the sudden onset of fecal vomiting, related to a prob-
able bacterial contamination, due to the absence of
ileocecal valve, in association with diarrhea, metabolic
acidosis with normal anion gap [13 mEq/L, range val-
ues (r.v.) 8-16 mEq/L] (with onset of severe mental
confusion, till coma) and weight loss, forced hospital-
ization. During hospital stay, he was treated with in-
tramuscular gentamicin, oral metronidazole, and
intravenous bicarbonate, for ten days, with complete
resolution of the above-mentioned symptoms. Further
hospitalizations occurred during the 22nd and 23rd

month for the same reason (diarrhea and metabolic
acidosis with normal anion gap) and the patient was
treated again with intravenous bicarbonate to control
the persistent state of acidemia. During the last hospi-
tal stay, Klebsiella spp. sensitive to aminoglycoside
was isolated from a duodenal probe, so a prolonged
treatment with neomycin and loperamide (this last one
never suspended, see below, Discussion section) was
started, together with the transient reinsertion of PN.
These therapies led to an improvement of patient’s
clinical condition, which allowed physicians to dis-
continue PN. In the subsequent years, further episodes
of diarrhea and metabolic acidosis with normal anion
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Figure 1. Bacterial backscattering and colonization in patients with extreme short bowel syndrome.
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gap, often related to an excessive carbohydrates intake
(bread and pasta), occurred, being always successfully
treated with antimicrobial therapy, intravenous bicar-
bonate, and restriction of carbohydrates. All these
episodes were characterized by serum lactate values
within normal limits, low fecal pH and positive +++
fecal clinitest (to determine the amount of reducing
substances, generally glucose). 

From January to November 1991, the patient re-
ceived human milk from a wet nurse, to exclude all
other types of milk. 

In early adolescence, beginning to practice ama-
teur sports, further admissions were necessary. In fact,
already under mild to moderate physical stress, few
episodes of fecal vomiting, with pH reduction and
metabolic acidosis with normal anion gap, occurred.
Even in such cases, appropriate correction of acid-base
imbalances were performed via bicarbonate infusion
therapy (20-30 mEq/day) within 2-4 days.

At the age of sixteen, probably as a result of acute
diarrhea with intense dehydration, he was admitted to
a Department of Nephrology, suffering from acute renal
failure, promptly treated with intravenous hydration,
with a subsequent rapid improvement of renal function. 

Two years later, in March 2006, he underwent in-
testinal X-ray with barium meal that showed the resid-
ual small bowel loops (40 cm in length) placed in the
right abdominal quadrants and the colon in the left ones. 

In June 2009, he was readmitted to Department of
Nephrology due to a severe episode of metabolic aci-

dosis with normal anion gap. Here he was diagnosed
with mild chronic kidney disease (CKD) secondary to
bilateral nephrocalcinosis. Subsequently, in October
2012, onset of acute renal failure, due to a bilateral III
grade hydronephrosis, secondary to a distal ureteral
lithiasis, forced the placement of a bilateral ureteral
stenting. 

In April 2013 the patient was admitted to our De-
partment of Internal Medicine for a clinical re-evalua-
tion. He was in mediocre clinical conditions, weight
61.5 kg, height 171 cm, body mass index (BMI) 21,
muscle masses and fat well represented. Blood chem-
istry and urinalysis showed low levels of cholesterol
and triglycerides, a modest increase in serum pancreatic
enzymes and a CKD with an estimated glomerular fil-
tration rate (by Chronic Kidney Disease Epidemiology
Collaboration, CKD-EPI) of 39.7 mL/min/1.73 m2 and
proteinuria (Tables 1 and 2). An assessment of phos-
pho-calcic metabolism and thyroid function was per-
formed: thyroid hormones, thyroid-stimulating
hormone, serum parathormone, vitamin D, osteocalcin,
C-terminal telopeptide, bone-specific alkaline phos-
phatase, and serum folate were normal; serum and uri-
nary calcium were within normal range [9.1 mg/dL (r.v.
8.4-10.2 mg/dL) and 163 mg/24 h (r.v. 100-300), re-
spectively], whereas serum and urinary phosphate were
higher [4.3 mg/dL (r.v. 2.7-4.5 mg/dL) and 1650 mg/24
h (r.v. 400-1300), respectively]. Vitamin B12 was 2001
pg/mL (r.v. 197-890), because the patient was under
chronic bimestrial intramuscular therapy with vitamin
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Table 1. Patient’s blood chemistry on April 2014.

Hemoglobin                                                                                                                         15.3 g/dL (r.v. 12-18 g/dL)

Mean corpuscular volume                                                                                                   101.8 fL (r.v. 80-99 fL)

Mean corpuscular hemoglobin                                                                                            34.2 pg (r.v. 26-32 pg)

Total cholesterol                                                                                                                   77 mg/dL (r.v. 0-200 mg/dL)

High-density lipoproteins-cholesterol                                                                                 27 mg/dL (r.v. >55 mg/dL)

Triglycerides                                                                                                                        58 mg/dL (r.v. 0-200 mg/dL)

Amylase                                                                                                                               171 U/L (r.v. 28-100 U/L)

Lipase                                                                                                                                   106 U/L (r.v. 13-60 U/L)

Immunoglobulin M                                                                                                              24 mg/dL (r.v. 40-230 mg/dL)

Albumin                                                                                                                               4.8 g/dL (r.v. 3.4-4.8 g/dL)

Sodium                                                                                                                                 142 mEq/L (r.v. 136-145 mEq/L)

Potassium                                                                                                                             5.7 mEq/L (r.v. 3.5-5.1 mgEq/L)

Magnesium                                                                                                                          1.7 mg/dL (r.v. 1.5-2.5 mg/dL)

Total serum calcium                                                                                                             10 mg/dL (r.v. 8.4-10.2 mg/dL)

Uric acid                                                                                                                              8.5 mg/dL (r.v. 3.4-7 mg/dL)

Urea                                                                                                                                      48 mg/dL (r.v. 10-50 mg/dL)

Creatinine                                                                                                                             2.3 mg/dL (r.v. 0.6-1.1 mg/dL)

r.v., range values.
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B12 and folates, to correct potential onset of mega-
loblastic anemia due to last ileal loop resection. The ar-
terial blood gas analysis and the acid-base balance
showed a slight metabolic acidosis (pH 7.32, bicarbon-
ate 18 mmol/L, normal lactacidemia and normal anion
gap). Abdominal ultrasonography showed kidneys vol-
ume reduction (transverse diameter max 6 cm), with
preserved echogenicity but with numerous bilateral
lithiasic formation in all the renal calyces (the largest
1 cm), without images referable to hydronephrosis.
Normal pancreatic region. Ultrasonographic study of
the intestinal loops showed an ectasic loop into the right
quadrants of about 4 cm of diameter, containing liquid
and corpusculated material, with increased peristalsis
(washing machine sign), some lymph nodes with diam-
eter between 1 and 2 cm, and thickening of some bowel
loops up to 8 mm, with preserved stratification. Lumbar
and femoral bone densitometry by dual-energy X-ray
absorptiometry was normal. The patient refused to un-
dergo capsule endoscopy. Therefore, it was increased
oral bicarbonate administration just practiced at home
to better correct metabolic acidosis. An angiotensin II
receptor blocker was introduced to reduce proteinuria.
Given the high levels of uric acid, allopurinol was in-
troduced too. The patient was discharged in good clin-
ical condition, under continuous treatment with sodium
bicarbonate [500 mg per os (po), every 24 h, q24h], an-
timicrobial drugs (trimethoprim/sulfamethoxazol, or
cotrimoxazole, 160 mg/800 mg po, twice a day, chosen
based both on the previous well tolerance and positive
effect on bowel habits of the patient and to treat urinary
infection), administered in alternating cycles, probiotics
(2 thousand million spores of multiantibiotic-resistant
Bacillus clausii, po, q24h), vitamin B12 (1000 mcg in-
tramuscular, q24h) and folate (15 mg po, q24h), lop-

eramide (25 mg po, q24h), olmesartan (10 mg po,
q24h), and allopurinol (150 mg po, q24h). The patient
is still in outpatient follow-up at our Department. 

Discussion

Three types of intestinal resection may lead to
SBS. In patients, like the ours, with jejuno-colic anas-
tomosis, all or most of the ileum is removed, together
with the ileocecal valve, with at least part of the colon
remaining. In contrast, patients with an end-jejunos-
tomy retain some jejunum, but the ileum and colon are
completely removed, and the jejunum forms the end
of the intestines. The third type of intestinal resection
is the jejuno-ileal anastomosis, predominantly a jeju-
nal resection, leaving ≥10 cm of terminal ileum re-
maining and the entire colon intact. 

Patient outcomes are typically better for: i) greater
length of remnant bowel. Patients retaining less than
one-third of the jejuno-ileal segment (≤200 cm) typically
experience symptoms of SBS. Patients without func-
tional colon whose remnant small intestinal length is
<100 cm, and patients with a functional colon and <60
cm of small intestine remaining will usually be depend-
ent on parenteral nutrition and/or intravenous fluid; ii)
jejunal, as opposed to ileal, resections; in fact, the ileum
adapts structurally and functionally, whereas the je-
junum can adapt only functionally; iii) ileocecal valve
sparing; in fact, the valve is an important regulator of in-
testinal transit speed and a physical barrier to antero-
grade flow of chyme from the large to small intestine.8-11

Our patient did not have any of the above condi-
tions accepted as being favorable to survival: in fact,
the infant’s residual small intestine was <25 cm (only
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Table 2. Patient’s urinalysis on April 2014.

pH                                                                                                                                         5.5 (r.v. 5.5-7)

Glucose                                                                                                                                 0 mg/dL (r.v. absence)

Proteinuria                                                                                                                           142.36 mg/dL (r.v. 0-15) 4270.8 mg/24 h (r.v. 0-140)

Albuminuria                                                                                                                         957.8 mg/L (r.v. 0-20) 2873.4 mg/24 h (r.v. 0-30)

Hemoglobin                                                                                                                          1 mg/dL (r.v. absence) 

Uronbilinogen                                                                                                                      0.2 mg/dL (r.v. 0-1 mg/dL)

Nitrites                                                                                                                                  Absence (r.v. absence)

Leukocyte esterase                                                                                                               500 Leu/µL (r.v. absence)

Epithelial cells                                                                                                                      20 n/µL (r.v. 0-20 n/µL)

Red blood cells                                                                                                                    11,838 n/µL (r.v. 0-15 n/µL)

White blood cells                                                                                                                 420 n/µL (r.v. 0-18 n/µL)

Bacteria                                                                                                                                 896 n/µL (r.v. 0-4000 n/µL)

Microscopic examination of the urine sediment                                                                  Numerous calcium oxalate crystals

r.v., range values.
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11 cm), no segment of the ileum remained, surgery in-
cluded resection of part of the colon, and, finally, the
ileocecal valve was not spared. Therefore the reported
case is certainly of great interest in view of the pa-
tient’s capacity to survive for many years after mas-
sive resection of the small intestine, despite several
associated negative prognostic factors.12,13 To our
knowledge, previously studies have already reported
cases of subjects with residual intestines of lengths
ranging from 11 to 13 cm. who survived in good clin-
ical condition, but in all these cases the ileocecal valve
had been spared, and PN support could not be elimi-
nated in most cases.6,14-17

The main factor that could explain such a success-
ful recovery may have been, in our hypothesis, the
protracted breast-feeding. Human milk plays a very
positive influence on cell proliferation and on adaptive
transformation of the residual intestine. Factors that
could affect this specific feature of human milk could
be both the hormone content and the presence of epi-
dermal growth factor as well as other growth factors
that are as yet not completely understood.18-24 Anyway,
it still remains to be determined whether these adap-
tations are limited to mucosal hyperplasia or lead to
an actual lengthening of the residual intestine.25-27 The
radiographic studies we performed sixteen years after
intestine resection proved a lengthening of the residual
small intestine, 40 cm long, but, unfortunately, the pa-
tient refused to undergo a capsule endoscopy, a possi-
bility to obtain a direct evidence of the mucosal
morphology. However, the absorption capacity of the
patient’s intestine is once more satisfactory, as shown
by its height-weight growth, its current BMI, and
some of the nutritional hematochemical parameters
(hemoglobin and serum albumin). 

It is also important to highlight the constant aci-
demic environment of our patient, with recurrent ex-
acerbations of non D-lactic metabolic acidosis, which
represented the most serious clinical problem. This
sub-continuous acidosis state, with onset of severe
confusion, till coma, forcing several hospitalizations,
to correct, via intravenous administration of large
amount of bicarbonate, the acid-base imbalance, could
be explained by the massive formation and absorption
of organic and volatile fatty acids, due to bacterial col-
onization of the short tract of residual intestine, fa-
vored by the absence of the ileocecal valve. This
condition was worsened by a moderate physical activ-
ity.28-34 The main features of the patient’s metabolic
acidosis, resulting from this process, recall the find-
ings of monosaccharide intolerance (normal
lactacidemia, normal anion gap, low fecal pH, fecal
clinitest +++). This aspect is further confirmed by tem-
poral link between these attacks and an excessive car-
bohydrates intake, which confirms the role played by
monosaccharides in causing these symptoms. It is

therefore understandable that a low-carbohydrates diet
lowers the risk of acidosis, as has been the case over
the past years with our patient, who more carefully
followed the diet we prescribed.35-39

Furthermore, uninterrupted antibiotic treatment
(cotrimoxazole), administered in alternating cycles,
together with probiotic administration, has certainly
reduced intestinal pathogen bacterial contamination
and growth, therefore reducing the risk of developing
the SIBO syndrome, and, to date, there have been no
side-effects, nor has the treatment promoted the
growth of lactobacilli leading to lacticoacidosis, as it
has been previously hypothesized.40-42

However, a continuous assumption of oral bicar-
bonate is still needed and the quite frequent episodes
of severe acidosis require an extremely large amount
of intravenous bicarbonate.

Other possible key point, allowing the good suc-
cess of massive intestine resection and long-term sur-
vival of our patient, could be the chronic replacement
therapy with intramuscular vitamin B12 and folates.
It has been reported that extended resection of small
intestine, particularly the ones involving the last ileal
loop, may determine a vitamin B12 absorption deficit
and a consequential megaloblastic anemia.43-45 As well,
the prolonged use of loperamide, to reduce the speed
of intestinal transit and, therefore, to increase the ab-
sorption capacity of the residual loops, should not be
underestimated.43,46,47

Finally, it is noteworthy the development, after 21
years, of an oxalate-related bilateral nephrocalcinosis,
a condition, which led to CKD, successively worsened
by several episodes of ureteral lithiasis, up to the de-
velopment of a III degree hydronephrosis which re-
quired the placement of bilateral ureteral stents. As
regards its pathogenesis, we recall that dietary oxalate
physiologically complexes with enteric calcium to
form an insoluble salt, so that only less than 10% of
oxalate is absorbed. Extensive small intestinal resec-
tion causes fats and bile salts malabsorption, inhibiting
these last ones to bind enteric calcium, therefore, in-
creasing free oxalate and enhancing colonic perme-
ability, which lead to enteric hyperoxaluria.48-51 Other
coexisting metabolic abnormalities in the SBS, includ-
ing volume depletion, chronic metabolic acidosis,
hypocitraturia and hypomagnesaemia with hypomag-
nesiuria, could predispose to progressive nephrocalci-
nosis and recurrent urolithiasis.52 To date, the patient
presents a moderate reduction of glomerular filtrate
rate (III stage National Kidney Foundation, NKF), as-
sociated with the recent appearance of mild protein-
uria. For this reason, an angiotensin II receptor blocker
(i.e., olmesartan) was introduced, thanks to its well-
known effect on reducing systemic blood pressure, in-
traglomerular pressure, proteinuria, and directly acting
on glomerular podocytes.53
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In conclusion, the case we described and updated
after 20 years shows that, despite the massive resec-
tion of small intestine, involving ileocecal valve, and
a part of the colon, and several associated negative
prognostic factors, it is possible to survive, and even
achieve full independence from PN support. We also
underlined that the main problems onset during these
years were the persistence of metabolic acidosis and
the onset of bilateral nephrocalcinosis and CKD, due
to enteric hyperoxaluria.

We still do not know what factors, apart from pro-
longed breast-feeding and long-time use of sodium bi-
carbonate, cotrimoxazole, probiotics, vitamin B12 and
folate, and loperamide, may have led to such an ex-
ceptional result, but this case clearly shows that the
currently accepted guidelines in the literature concern-
ing the limits of intestinal resection compatible with
sur vival probably should be reviewed. 
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