
There are only few published data on the oc-
currence of these manifestations in children and
adolescents affected by IBD. The prevalence of
EIMs in recent population based studies of pa-
tients with IBD ranges from 6% to 47%1-4. Sev-
eral reports indicate a greater prevalence in
children. A recent review by Stawarski et al5 re-
ported that 50% of patients with UC and 80% of
those with CD had at least 1 EIMs. The organs
most commonly involved are joints, skin, eyes
and biliary tract, although nearly every organ
may be implicated. The pathogenesis of these
manifestations is not well understood, but an
immunologically mediated mechanism is sug-
gested. It has been hypothesized that antigen
cross-reactivity shared by extraintestinal organs
may be responsible for some of the extraintesti-
nal localizations of IBD. A key role of the in-
testinal microflora for the dysregulatory activa-
tion of the intestinal immune system and the in-
duction of the chronic inflammatory process in
bowel and extraintestinal organs is suggested by
animal models. In HLA-B27 transgenic and T
cell receptor-α mutant colitis mouse models, the
expression of extraintestinal and intestinal dis-
ease involve the presence of commensal bacte-
ria; these mouse models do not experience in-
testinal or extraintestinal inflammation in germ-
free environments6. Genetic factors have been
implicated in the pathogenesis of EIMs in IBD. 

EIM, like IBD, have a familial predisposi-
tion with a high concordance rate among twins.
An association with genes in the HLA region
has been established for some of the immuno-
logically mediated extraintestinal manifesta-
tions (i.e. uveitis/irits, primary sclerosing
cholangitis, ankylosing spondylitis). For exam-
ples, patients with CD who have EIMs are
more likely to have HLA-A2, HLA-DR1, and
HLA-DQw5, while patients with UC and EIMs
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Abstract. – Inflammatory bowel diseases
(IBD) are often associated with extraintestinal
manifestations (EIMs), which occur in approxi-
mately one third of patients. There is only few
published data on the occurrence of these man-
ifestations in children and adolescents, so most
of the data are taken by studies in adult pa-
tients. The organs most commonly affected are
joints, skin, eyes and biliary tract, although
nearly every organ may be involved. Some of
the EIMs are clearly related to intestinal disease
activity (i.e. erythema nodosum, peripheral
arthritis, orofacial lesions), whereas others oc-
cur independently (i.e. pyoderma gangrenosum,
anterior uveitis/iritis, ankylosing spondylitis,
primary sclerosing cholangitis). Many extrain-
testinal disorders may be direct inflammatory
and metabolic complications of the intestinal in-
flammation (i.e. osteoporosis, growth retarda-
tion, nephrolithiasis, ureteral obstruction, throm-
boembolic disease).

In this review we provide an overview on the
prevalence and clinical aspects of the more
commonly reported EIMs of Crohn’s disease and
ulcerative colitis in pediatric patients, focusing
on specific issues of children affected by IBD
(growth failure and metabolic osteopathy). 
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Introduction

Crohn’s disease (CD) and ulcerative colitis
(UC) are systemic disorders that often involve
extradigestive organs. These nonintestinal affec-
tions are collectively denominated extraintestinal
manifestations and may not always coincide with
the underlying bowel disease. 
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are more likely to have HLA-DR103, B27, and
B58 phenotypes7,8. Other factors, such as mal-
absorption, protein-losing enteropathy, intesti-
nal resection, and fistulas can lead to deficien-
cies of nutrients, proteins, vitamins, and miner-
als with corresponding clinical consequences.
Treatments used in the management of IBD
may be associated with many nonintestinal ad-
verse effects. 

Extraintestinal manifestations of IBD can be
classified in two major groups: the first one in-
cludes extradigestive diseases caused by proba-
bly immunogenetic mechanisms, and these can
be related to intestinal activity disease (i.e. pe-
ripheral arthritis, erythema nodosum, apthous ul-
cer) or independent to intestinal inflammation
(i.e. ankylosing spondylitis, pyoderma gangreno-
sus, primary sclerosing cholangitis, uveitis); the
second one includes inflammatory and metabolic
complications of IBD (growth failure, osteoporo-
sis and osteopenia, nephrolithiasis) (Table I).
Growth failure and metabolic osteopathy are a
clinical challenge every day for pediatric gas-
troenterologist, worsened by the very frequent
rate of these complications in children affected
by IBD. An impaired linear growth occurs in
more than 35% of CD patients. Metabolic os-
teopathy (osteoporosis/osteopenia) is observed in
41% of pediatric CD patients and 25% of UC pa-
tients9. In children, IBD may interfere with the

attainment and maintenance of peak bone mass,
which is the most important determinant of life-
long skeletal health.

Musculoskeletal Manifestations
Joint manifestations are the most common

EIMs in IBD and occur in about 20%-30% of pa-
tients10. Males and females are equally affected.
Symptoms may range from arthralgia to acute
arthritis with painful swollen joints. The 2 pat-
terns reported in both children and adults are a
peripheral arthritis, and an axial involvement,
ankylosing spondylitis or sacroiliitis11. There are
two types of peripheral arthritis in IBD. Type 1
(pauciarticular) arthritis affects less than five
large joints (predominantly of the lower limbs)
and the swelling is acute and often self-limiting.
Type I arthritis is related to disease activity of the
underlying bowel disease. The mean duration is
5 weeks. In a report in children, 5 of 32 patients
(16%) with UC and 2 of 9 (22%) with CD had
peripheral arthritis12. Type 2 (polyarticular)
arthritis is a symmetrical polyarthritis, frequently
affecting five or more of the small joints (e.g.
knuckle joints). Its course is independent of in-
testinal disease activity and may last for several
months13. The etiology of peripheral arthritis in
IBD is suggested to be a combination of genetic
predisposition and exposition to luminal (bacteri-
al) bowel contents. Type 1 IBD arthritis is associ-
ated with HLA-DRB1*0103, HLA-B*27 and
HLA-B*35, whereas type 2 IBD arthritis is asso-
ciated with HLA-B*44 and MHC class I chain-
like gene A, which is a non classical HLA gene
located near the HLA-B on chromosome 614,15.
The extension of intestinal inflammation is of
particular interest relating the pathogenesis of
joint inflammation, as CD patients with colonic
involvement are at higher risk of developing
arthritis than those with isolated small bowel dis-
ease. The axial arthropathies, both spondylitis
and isolated sacroiliitis, are rarer than peripheral
arthropathy and are reported in 3% to 25% of pa-
tients16,17. Axial arthropathies are not associated
with the activity of underlying inflammatory
bowel disease. Ankylosing spondylitis is report-
ed in 5% to 10% of patients with IBD18; most are
young (adolescents and young adults) and most
are HLA-B27 positive. Ankylosing spondylitis
affects the vertebral column by progressive anky-
losis of the vertebral facet joints and the sacroili-
ac joints (bamboo spine). Peripheral arthropathy
usually responds to treatment of the underlying
colitis. Other therapeutic interventions include
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Related to intestinal disease activity
Peripheral arthritis
Erythema nodosum
Perianal skin tags
Orofacial lesions
Episcleritis
Cholelithiasis
Independent of intestinal disease activity
Spondylarthropathy
Ankylosing spondylitis
Sacroilitis
Pyoderma gangraenosum
Primary sclerosing cholangitis
Anterior uveitis, iritis
Inflammatory and metabolic complications
Growth failure
Osteoporosis, osteopenia 
Nephrolithiasis 
Ureteral obstruction and fistulas
Haematologic and thromboembolic complications
Amyloidosis 
Pancreatitis

Table I. Extraintestinal manifestations and complications of
IBD.



rest, physical therapy, and intraarticular steroid
injections. For analgetic therapy, nonsteroidal an-
ti-inflammatory drugs and COX-2 inhibitors
should be avoided, if possible, due to their poten-
tial to activate the underlying IBD19.

In contrast to peripheral arthropathy, medical
or surgical therapy of the underlying IBD does
not modify the natural history of the ankylosing
spondylitis. Physical therapy is of particular im-
portance to maintain mobility of the spine. Other
treatments have included sulfasalazine,
mesalamine, methotrexate, and azathioprine. Ex-
perience with anti-TNFalpha is limited to adult
case series, but improvement of both spondy-
loarthropathy and active bowel disease has been
reported in CD20,21.

Osteoporosis/Osteopenia
Metabolic osteopathy is increasingly identified

as a complication of IBD and its treatment in
both children and adults22,23. Most, but not all,
data suggest that patients with CD are at greater
risk than those with ulcerative colitis24,25. In a re-
view osteopenia was found in 41% of children
with CD and in 25% with UC5. In a study of 42
children, Szumera observed bone-mineral distur-
bances in 57% of cases, with predominance of
osteoporosis in children with CD (24%) and os-
teopenia in those with UC (24%)26. In a study
about the prevalence of osteoporosis in pediatric
patients suffering from chronic inflammatory
bowel disease with and without steroid treat-
ment, Walthers reported a rate of osteoporosis of
8% in girls and 20% in boys, similar to adult re-
ports. No-differences were recognized in non-
steroid-treated (12%) and steroid-treated (11%)
patients27. In children, IBD may interfere with
the attainment and maintenance of peak bone
mass, which is the most important determinant of
lifelong skeletal health. Pathogenesis of osteo-
porosis/osteopenia in IBD is not well understood.
Several factors may affect normal bone model-
ling and remodelling, resulting in decreased bone
formation relative to bone resorption28. Important
potential pathogenetic factors include hypogo-
nadism induced by IBD, malabsorption of calci-
um and/or vitamin D, low body mass index, cor-
ticosteroid exposure, and disease activity with re-
lated elevation of inflammatory cytokines29. The
role of the inflammatory-induced osteopenia has
been evaluated and a surface receptor (RANK)
localized on osteoclasts that stimulates osteoclas-
togenesis has been described. Its ligand (RAN-
KL) is induced by proinflammatory cytokines.

Osteoprotegerin (OPG) is its decoy receptor and
precludes ligation of RANKL to RANK, so pre-
venting bone loss. OPG-RANKL-RANK system
has certainly a pivotal role in inflammatory-in-
duced bone loss30. Preliminary report about the
use of recombinant OPG in inflammation-in-
duced osteoporosis seems to be promising31.

Bone density can be evaluated using bone den-
sitometry (e.g., dual energy x-ray absorptiome-
try). The densimetric criteria for bone loss are
based on t and z scores, which are standard-devi-
ation scores expressed in relation to reference
values in young healthy subjects (t score) or sex-
and age-matched healthy controls (z score). Os-
teopenia is defined as a score of –1 to –2.5, and
osteoporosis is a score lower than  –2.5. Patients
with CD should undergo baseline bone densitom-
etry scans, with follow-up imaging studies rec-
ommended at 1 to 2-year intervals for pediatric
patients with long-term, high-dose exposure to
corticosteroids32. Special attention should be di-
rected to ensuring that patients taking corticos-
teroids have adequate calcium and vitamin D in-
takes. Bisphosphonates and calcitonin have been
used in adults with IBD for the treatment of os-
teoporosis, but their use in pediatric patients re-
mains to be demonstrated33.

Mucocutaneous Manifestations
Skin involvement in IBD is relatively com-

mon. The incidence varies from 10% to 15% of
patients with IBD34. Erythema nodosum, pyo-
derma gangrenosum and oral ulceration are the
most common mucocutaneous manifestations in
IBD. Erythema nodosum (EN) is the most fre-
quent skin manifestation in IBD, affecting up to
15% of CD adult patients1,34. A report based on
41 children with IBD found 4 of 32 (12.5%)
children with UC and 5 of 9 (56%) with CD had
EN12. EN presents as a single or multiple tender
red nodules typically on the extensor surface of
the lower extremities. Normally it heals without
ulceration and the prognosis is good. The etiolo-
gy of EN is unknown. However, there is a genet-
ic association with a distinct HLA region on
chromosome 6 (HLA-B15)8. Treatment of the
underlying IBD usually results in improving EN
lesions and at least 25% of EN will heal sponta-
neously.

Pyoderma gangrenosum (PG) occurs in 0.5%-
2% of patients with IBD and may take a course
independent of disease activity3,17. Specific
prevalence data in children are lacking. PG usu-
ally begins as a tender erythematous papule that
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spreads rapidly to adjacent skin and develops in-
to a burrowing ulcer with irregular violaceous
border, surrounded by an erithematous zone. Le-
sions are multiple in the majority of patients, and
most appear below the knee. PG is found typical-
ly on the extensor surfaces of the lower limbs,
but may appear in any area of the skin. PG is the
most severe skin manifestations in IBD and may
develop also before bowel symptoms, during
quiescent disease, or even following colectomy.
The lesion is painful and often persisting despite
adequate therapy. Mild cases usually respond to
local and topical therapy, including intralesional
corticosteroid, topical cromolyn sodium, and top-
ical 5-aminosalicylic acid. Moderate to severe
cases need systemic agents, including oral sul-
fasalazine, dapsone, corticosteroid, and im-
munomodulators such as azathioprine, cy-
clophosphamide, cyclosporine, methotrexate,
tacrolimus, and mycophenolate mofetil35. Inflix-
imab has shown to be effective in the refractory
disease both in children and adults36-39.

Oral aphtous ulcers occur in 10%-30% of pa-
tients with IBD and may appear before the onset
of intestinal symptoms of IBD or may parallel in-
testinal disease. The lesions rapidly resolve once
remission is achieved. 

Metastatic CD is a granulomatous dermatitis
seen in adults, whilst sporadic cases have been
described in children40. Sweet syndrome (acute
febrile neutrophilic dermatosis) is a rare EIMs of
IBD and presents as tender, erythematous
plaques or nodules affecting the arms, legs,
trunk, hands, or faces41. Sweet syndrome sec-
ondary to azathioprine hypersensitivity has been
rarely reported in patients with IBD42. Most cases
improve with systemic corticosteroids. Metron-
idazole has been reported to be effective in 1
case43. 

Ocular Manifestations
Ocular involvement occurs in 10% of IBD pa-
tients44. Patients with CD with colonic involve-
ment are more likely to develop ocular problems
than those with small bowel disease alone. Data
suggest that asymptomatic transient uveitis is fre-
quent in children with IBD, although progression
to severe adult uveal disease is poorly reported45. 

The most common ocular lesions associated
with IBD are episcleritis and uveitis. Episcleritis
manifests as acute redness, irritation, burning,
tender to palpation, without loss of vision.
Uveitis can be anterior or posterior. Anterior
uveitis is the most common and presents painful

eye with visual blurring, and photophobia. Visu-
al acuity is not involved unless the retina or the
posterior uveal structures are affected. Diagnosis
is made on slit lamp examination, showing flare
and cells in the anterior chamber. Ocular mani-
festation can improve with the treatment of the
underlying bowel disease. Prompt treatment of
uveitis with topical or systemic steroids is cru-
cial to prevent progression to blindness. Inflix-
imab has shown efficacy in uveitis, in episcleri-
tis, and scleritis46,47. Ocular complications also
may develop in patients with IBD due to chronic
corticosteroid usage. Increased intraocular pres-
sure is reported in 22% of pediatric patients
treated with corticosteroids48. Nevertheless re-
ports of glaucoma also have been reported in
children not exposed to corticosteroids, so indi-
cating an immunological mechanism for its de-
velopment.

Growth Failure
Nutritional issues and failure to thrive are sig-

nificant problems afflicting pediatric IBD pa-
tients, especially those with CD. Growth failure
often is the initial presenting symptom in chil-
dren with early-onset disease and can pose an on-
going problem during childhood and
adolescence49. The presence of growth and pu-
bertal delay is a key factor in the management of
pediatric IBD. Maintaining adequate nutrition,
minimizing inflammation and maximizing treat-
ment off of corticosteroids remains a crucial part
of managing the potential growth stunting effects
of active IBD, most specifically small bowel CD.
A decrease in height velocity below the third
centile has been reported in as many as 88% of
CD patients before the diagnosis; in half of this
group growth failure was documented before the
onset of symptoms attributable to CD50. During
the clinical course of CD, growth failure has
been reported in up to 40% of children with CD
and in 6-10% of those with UC51. Final height
below the fifth centile is reported 7-30% of adult
patients with a pediatric onset of CD52. 

Growth failure in IBD is secondary to several
causal agents. Important pathogenetic factors are
malnutrition with decreased intake, increased
gastrointestinal losses, malabsorption, psychoso-
cial factors and medication effects. All of these
components can certainly impact an individual’s
nutritional state. Nevertheless, there is increasing
evidence that inflammation process per se may
directly inhibit linear growth and play a major
role in the etiology of growth retardation51.
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Growth retardation in IBD is strongly associated
with disease activity. Inflammatory mediators
such as IL-6 and TNF-alpha play a crucial role in
reducing plasmatic levels of IGF-1, the peripher-
al mediator of the growth hormone53. Impressive
catch-up growth can be observed as soon as re-
mission of intestinal inflammation is achieved. It
is essential that height, weight, puberty staging
and bone age are accurately and regurarly mea-
sured and recorded in young patients with IBD.
Nutritional supplementation and need for “catch-
up” growth should be an important part of the
evaluation of a pediatric IBD patient. Exclusive
enteral feeding with polymeric feeds for 6-8
weeks has the advantage of combining anti-in-
flammatory properties with an increase in energy
intake, and is thus ideal for patients with growth
failure54. Administration of growth hormone was
examined in a pilot study (7 patients) and did not
demonstrate any effect on growth55. The effec-
tiveness of infliximab in improving linear growth
in pediatric CD patients has been reported56,57.

Hepatobiliary Manifestations
The most common serious hepatobiliary com-

plication among pediatric patients is primary
sclerosing cholangitis (PSC), a chronic cholestat-
ic liver disease characterized by inflammation
and progressive obliterative fibrosis of the intra-
hepatic and/or extrahepatic bile ducts58. Imple-
mentation of endoscopic retrograde cholan-
giopancreatography in children has led to in-
creased frequency of diagnosis. Data from ter-
tiary referral centers suggest a prevalence of PSC
in 1.6% to 7.4% of patients with UC59,60. A large
study conducted in 1500 adolescent and adult pa-
tients reported a prevalence of hepatobiliary dis-
ease of 5.5% in patients with extensive colitis
and 0.5% in patients with distal colitis61. The eti-
ology of PSC is unknown. The biliary injury may
be initiated by an immune-mediated destruction
of the hepatobiliary tract caused by transient in-
fection, or the absorption of bacterial products in
genetically predisposed individuals with colonic
disease. Perinuclear antineutrophil cytoplasmic
antibody titers are elevated in many patients with
PSC and UC62. Common symptoms are abdomi-
nal pain, fatigue, jaundice, hepatosplenomegaly,
fever and weight loss, but it is not rare the isolate
finding of abnormalities in liver biochemical
markers (first of all alkaline phosphatase). In
fact, 30% of pediatric patients are asympto-
matic63. Liver biopsies show ductular, portal, and
peripheral inflammatory infiltrates, bile-duct pro-

liferation, periductal fibrosis, and varying de-
grees of bridging fibrosis. Therapeutic strategies
evaluated in adult patients with PSC include cor-
ticosteroids, azathioprine, methotrexate, cy-
closporine, pentoxiphylline, tacrolimus, bezafi-
brate, and antibiotics. To date, none of these
treatments has been demonstrate to modify the
natural history of disease, including patient sur-
vival and need of liver transplantation. In chil-
dren with PSC, ursodeoxycholic acid demon-
strated effectiveness in improving liver biochem-
ical markers, but the course of the disease re-
mains unchanged64. Transhepatic or endoscopic
balloon dilation and short-term stenting of stric-
tures have provided clinical improvement of
symptomatic strictures. Relief of strictures by
surgical, endoscopic, or interventional radiologi-
cal techniques for symptomatic strictures has
prolonged survival time. Orthotopic liver trans-
plantation can successfully treat children with
PSC, with excellent long-term patient and graft
survival64. 

Genitourinary Manifestations
Nephrolithiasis, obstructive uropathy, and fis-

tulization of the urinary tract are directly associ-
ated with the underlying bowel disease activity.
Reported incidence varies from 4% to 23% in
adult patients. In children with IBD the estimated
prevalence is only 1% to 2%3. Nephrolithiasis is
more frequent in CD than in UC65. Calcium-ox-
alate stones are the most common and are caused
by hyperoxaluria due to increased oxalate ab-
sorption in the presence of unabsorbed fatty
acids in the colon. The fatty acids compete with
oxalate to bind calcium, displacing the oxalate,
which can then be absorbed as unbound sodium
oxalate across colonocytes and excreted into the
urine. The sudden onset of severe abdominal (or
beck or flank) pain in patients with IBD, particu-
larly if different from the usual discomfort,
should lead to hypothesize a renal stone in the
differential diagnosis.

The management of nephrolithiasis in patients
with IBD is similar to that in the general popula-
tion and consists of analgesia, hydration, and al-
kalinization of urine for uric-acid stones,
lithotripsy, and surgery. Urological manifesta-
tions in patients with IBD may include ureteral
calculi, enterovesical fistula, perivesical infec-
tion, perinephric abscess, and obstructive uropa-
thy with hydronephrosis. Fistulous disease com-
plicating the urinary tract in patients with CD
may present with pneumaturia or recurrent uri-
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nary tract infections. Glomerulonephritis present-
ing with proteinuria and hematuria has been re-
ported in children and adults with CD or UC66.
Diagnosis is by renal biopsy, and treatment is
that of the underlying IBD.

A rare complication is renal amyloidosis due
to chronic inflammation; it mainly occurs in CD
and is rarer in UC. Amyloidosis in patients with
IBD often involves the kidney and presents with
proteinuria followed by nephritic syndrome and
subsequent renal failure or death. The diagnosis
is confirmed by detection of amyloid (Congo red
staining). Therapy is based on colchicine and re-
nal transplantation67.

Pancreatic Manifestations
Acute pancreatitis may be associated with

both UC and CD. The most common cause is ia-
trogenic (3% of cases of pancreatitis in IBD pa-
tients). Many drugs used in the therapeutic strate-
gy of IBS, such as sulfasalazine, mesalamine, 6-
mercaptopurine, and azathioprine, can induce
pancreatic injury. Drug-induced pancreatitis typi-
cally occurs within the first weeks after starting
therapy; the course is mild and usually resolves
after discontinuation the drug. Stawarski et al68

reported acute pancreatitis in 4.5% of children
with CD and 5.1% of those with UC. Diagnosis
is confirmed by computed tomography with con-
trast, magnetic resonance imaging, or endoscopic
retrograde cholangiopancreatography.

Hematological Manifestations
Anemia is the most common hematological

manifestation of IBD. Several mechanisms co-
exists in the development of the various forms
of anemia, including chronic intestinal bleed-
ing, chronic inflammatory disease, inadequate
dietary iron intake or absorption, vitamin B12
malabsorption secondary to terminal ileal dis-
ease or ileal resection, and folate deficiency
due to proximal small-bowel disease or sul-
fasalazine therapy. Azathioprine and sometimes
sulfasalazine and 5-aminosalycilic acid can in-
duce a transitory myelosuppression69. In chil-
dren affected by IBD anemia is reported more
frequently in CD (70% of patients) than in UC
(5% of patients)3. Plasma erythropoietin levels
often are low in patients with IBD, in conjuga-
tion with severe anemia. Treatment of anemia
depends on the underlying causes. Sympto-
matic anemia requires therapy with iron (oral
or intravenous), blood transfusion, whilst re-
placement of deficient vitamins may be re-

quired in other types. Recombinant erythropoi-
etin has been successfully used in some pa-
tients with IBD and refractory anemia69.

Patients with IBD are at increased risk of de-
veloping thromboembolic complications. In
adults the incidence ranges from 1.2% to 6.1%.
Thromboembolism is rarer among children with
IBD; Paradis et al have described 3 patients with
UC and 1 with CD with thromboembolic compli-
cations70. Several prothrombotic risk factors,
such as immobilization, fluid depletion, inflam-
mation, surgery, steroid therapy, and use of cen-
tral venous catheters contribute to this increased
risk in IBD patients. In active disease the devel-
opment of thromboses may be related to throm-
bocytosis and increased concentrations of acute-
phase reactants. Inflammatory mediators and hy-
percoagulation are involved in the pathogenesis
of IBD, and some proinflammatory cytokines
such as interleukin-6 are thrombogenic71. Preven-
tion includes adequate control of disease activity,
vitamin supplementation and elimination of re-
movable risk factors. 

Pulmonary Manifestations
Various pulmonary manifestations have been

reported in IBD including large and small air-
way dysfunction as well as obstructive and in-
terstitial lung disease. These pulmonary dys-
functions do not typically relate to the severity
or activity of the underlying IBD. Sulfasalazine-
associated lung disease, although rare, is ob-
served after at least 2 months of therapy and in-
cludes eosinophilic pneumonia, fibrosing alveoli-
tis, and interstitial pneumonitis. Other pulmonary
disorders that have been associated with IBD in-
clude bronchiolitis, bronchiectasis, pulmonary
vasculitis, apical fibrosis, and granulomatous
lung disease. 

Cardiovascular Manifestations
Pericarditis has been described in a few case

reports of children and adults with IBD72,73. The
pathogenesis is unknown, but in some cases
side events of therapy (e.g., sulfasalazine and
mesalamine) have been involved74. The clinical
symptoms are chest pain, dyspnea, or in severe
cases pericardial tamponade. 

Neurological Manifestations
There are some isolated reports of neu-

ropathies in patients with IBD, and include optic
neuritis75, peripheral neuropathies76, and sen-
sorineural hearing loss77. Autoimmune mecha-
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nisms are proposed for involvement with IBD.
Nutritional deficiencies associated with neuro-
logical manifestations, such as vitamin B12 defi-
ciency, can be involved. Drugs for treatment of
IBD (e.g. metronidazole) also are associated with
neurological defects. 

Conclusions

This paper has reviewed the epidemiological
and clinical characteristics of extraintestinal man-
ifestations of IBD in childhood. IBD are systemic
disorders and commonly present extraintestinal
manifestations. Almost every organ can be in-
volved by the inflammatory process.

Data related to incidence, prevalence, and
clinical presentation of EIMs in children are
lacking. The knowledge of these aspects may be
essential to improve our understanding of natural
history of pediatric IBD. Growth failure and
metabolic osteopathy are important issues in the
pediatric age group. Prevention, early diagnosis
and adequate therapy of EIMs are essential to in-
crease children’s health and quality of life. 
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