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Abstract
Background: Ferrous sulfate drops are routinely used in Iran in infants older than 6 months of age.Effect of ferrous sulfate drops in preventive or therapeutic doses on gastrointestinal mucosa ofinfants is not studied as yet. Upper gastrointestinal complications due to acute iron poisoning arewell known in this age group. In this article, we reviewed published articles on iron deposition inupper gastro-intestinal tract and also introduce clinical, endoscopic and histological findings in threecases with iron deposition in duodenal mucosa.
Cases Presentation: We encountered three cases of iron deposition in duodenal mucosa amongabout 8000 biopsies during a 10 year period which is a very low incidence despite routine use of ironsupplement in children above 6 months of age in this country. One of our cases suffered fromsteatorrhea and another from failure to thrive, which raises concern about effects of iron depositionin small intestine.
Conclusion: The clinical significance and effects of iron deposition in pediatric age group is yet to beelucidated. Iron deposition as a solitary finding is not reported in duodenal biopsies of infants as yet.Since iron supplement is widely used in this age group, it is justified to consider its deposition andpossible effects on absorption.
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IntroductionIron, the most abundant trace mineral, is used mainly in synthesis of hemoglobin and myoglobin.In a normal term infant there is little change intotal body iron and little need for exogenous iron
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before 4 months of age, but after that, ironreserves become marginal, and unless exogenoussources of iron are provided, the infant becomesprogressively at risk for anemia[1]. Iron needs canbe met by supplementation (as ferrous sulfatedrops) or by iron containing complementaryfoods[1]. Ferrous sulfate drops are routinely usedin this country in infants above 6 months of age.Effect of ferrous sulfate drops in preventive ortherapeutic doses on gastrointestinal mucosa ofinfants is not studied as yet. Upper gastrointestinalcomplications due to acute iron poisoning are wellknown in this age group[2,3].Upper gastrointestinal injury from iron tabletsat therapeutic doses is studied in adults in a fewarticles[4,5,6]. Iron deposition without evidenterosive mucosal injury is also seen in a smallproportion (14%) of biopsies in Abraham’sarticle[5]. There is strong evidence that the toxiceffects of iron are influenced by the type of ironpreparation ingested. In rabbits and dogs fedaqueous solutions of iron, lethal serum levels ofiron were obtained without demonstrable erosionor ulceration of the gastrointestinal tract inautopsy[7]. Eckstein and Symons stated that liquidpreparations should be used in patients withpreexisting ulcers or gastrointestinal dysmotility[8]. So we suggest that mucosal injury from ferroussulfate drops used in infants is negligible. Weencountered 3 cases with iron deposition induodenal biopsies in tip of villi in a 10 year periodin almost 8000 duodenal biopsies in our hospitalwhich is a referral children's hospital.The aim of this article is to describe clinical,endoscopic and histological findings in these casesand in addition we give a rough estimate of theprevalence of iron deposition in duodenal biopsiesof children who are on routine supplementation ofiron drops. To the best of our knowledge, isolatediron deposition in duodenal biopsy has not beenreported as yet in this age group.

Cases PresentationDuodenal biopsies taken by endoscopy in a tenyear period (1999-2008) in Children's MedicalCenter affiliated to Tehran University of Medical

Sciences were reviewed. Near 8000 biopsies weretaken in this period. Only three cases showed irondeposition in duodenal lamina propria in tip ofvilli which was proved by Perl’s staining (Fig. 1and 2). Clinical data and endoscopic findings wereretrieved from patients’ files.Out of almost 8000 duodenal biopsies onlythree cases show iron deposition in duodenalmucosa.
Case 1: This 22 month-old boy suffered fromsteatorrhea and received routine prophylacticdoses of ferrous sulfate drops.
Case 2: This one year old boy was referred withfailure to thrive (FTT). He was also a known caseof minor thalassemia. Failure to thrive was laterattributed to constitutional delay. He was takingtherapeutic doses of iron since one month beforeendoscopic examination.
Case 3: This 21 month-old girl suffered fromgastro-esophageal reflux disease (GERD). Finaldiagnosis of this case was renal tubular acidosis.She received routine prophylactic doses of ferroussulfate drops.
Histological features: All three patients hadnormal mucosal patterns on endoscopicexamination of duodenum. The one withsteatorrhea revealed mild gastritis in gastricbiopsy and mild duodenitis with an increase ofeosinophils (2-17/HPF) in duodenal biopsy whichmay be attributable to food allergy in this case.The other two showed mild esophagitis withpresence of few eosinophils in one and follicularesophagitis in the other (no gastric biopsies weretaken). Both revealed mild to moderate villousatrophy and mild chronic duodenitis in duodenalbiopsies. Iron deposition was not seen in eitheresophageal or gastric biopsies. No significanterosion and no ulceration were seen, but somedegree of mucosal congestion was evident induodenal biopsies of all cases. Iron deposition wasseen mainly in mucosal macrophages as brownpigment (Fig. 1); few granules were seen freely inlamina propria. By special staining for iron (Perl’sstaining) brown granules were proved to be iron(Fig. 2).

Discussion
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Upper gastrointestinal complications due to acute

Fig. 1: Duodenal mucosa with deposition of brown pigment in tip of villi,mainly in the macrophages (Hematoxylin Eosin stain, ×400)
iron poisoning are well known in pediatric agegroup[2,3], but doses of iron prescribed asmedication is different from doses leading topoisoning, and also liquid form is used in this age,which is believed to be less toxic and even inadults changing tablets to liquid form of iron willdecrease upper GI complications[5,7,8].Our hospital is a referral center with many

duodenal biopsies per year, but in the last 10years we found iron deposition in only threeduodenal biopsies which showed iron depositsmainly in macrophages in lamina propria with noassociated mucosal injuries.According to the fact that all children older than6 months in our country take ferrous sulfatedrops, rough incidence of iron deposition in
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Fig. 2: Same field as Fig. 1. Brown pigments proved to be iron granules byiron specific staining (Perl’s staining, ×400)duodenal biopsies is very low (3 in 8000:0.00037). If we relate this phenomenon to oraliron intake, why only three in 8000 duodenalbiopsies had iron deposition?In our cases, only one took therapeutic doses ofiron and the other two used it as in routine infantcare programs. We think there should be anotherreason which resulted in iron deposition in thesecases. Absorption of iron is related to otheringested materials taken simultaneously, such asiron chelators, ascorbic acid, etc. Spelman showedthat in lemurs vitamin C and not tannin (a plantproduct which is an iron chelator) could increaseiron absorption in gastrointestinal mucosa andeven could lead to siderosis. She suggested thatimmediate correction of captive diets in lemursmay limit siderosis[9]. Whether deposition of ironin our cases is related to other ingested materialsin these cases is yet to be elucidated.Iron deposition in gastrointestinal tract can alsobe a manifestation of systemic hemo-chromatosis[10]. Iron deposition is mainly seen ingastric mucosa of these patients, while in gastricbiopsy of one of our cases no gastric irondeposition was detected. Also hemochromatosis isvery rare in this country (personal experience)and our cases lacked other clinical features ofhemochromatosis. So we do not suppose that ourcases belong to this category, however, no geneticstudy was performed in our cases.Although we could not explain the exactetiology of iron deposition in these three infants,clinical manifestation (malabsorption) in two ofthem is worth attention. Whether iron depositionis the cause of steatorrhea and failure to thrive inthese infants or has some contributory effectshould yet be elucidated. We suppose pediatricgastroenterologists should take this fact intoaccount and institute some measures to reduceiron content in gastrointestinal tract.

ConclusionIn summary, although iron deposition in duodenalbiopsies is rare in infants and is not, as far as weknow, reported as an isolated finding in this age

group, it is worth attention in study ofgastrointestinal complaints of infants.
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