


THE TURKISH JOURNAL OF PEDIATRICS

VOLUME: 39 NUMBER: 3 JULY - SEPTEMBER 1997
CONTENTS

ORIGINAL ARTICLES .

Histiocytic Syndromes in Children............cecvveerveeereenceeinneseeeseeesarsecesasesanosssssnes 287

N. Qetingiil, S. Oztop, K. Kavakli, . Ozunan, G. Nigli, M. Hekimgil

Granulocyte and Granulocyte-Macrophage Colony-Stimulating

Factors, their Receptors and Interleukin-3 Levels in Newborns...........cccccuue... 295
M. Coskun, F. Kardelen, N. Oygiir, L. Undar, A. Savag, O. Yegin

Evaluation of Chimerism with DNA Polymorphisms

in Bone Marrow Transplantation ..........ccccceeeerccccncinseesessassasssassssisssssosssssesssssnsss 303
U. Ozbek, B. Vural, S. Kalayoglu, T. Soysal, H. Bilgen, S. Yavuz, S. Anak

D. Sargin, G. Gedikoglu, B. Ferhanoglu, T. Akoglu, Y. Tangin, T. Oz;:elik

The Prevalence of Factor V Leiden (1691 G — A)

MULAtION TN TUFKEY ....cccceiiiiierienniicireeiriaeissenessessesssossassansissssesasessosssassasssssssassssssoness 313
A. Girgey, L. Mesci

Correlation of Laboratory and Clinical Findings with the Location of

Xp21 Deletion in Duchenne Muscular DyStrophy ...........ccecnneiicssssnssicssssns 317
H.A. Tagsdemir, H. Topaloglu, P. Dinger, S. G6gis

E. Kotiloglu, E. Ozdirim, K. Yalaz

Early Determination of Nutritional Problems

in Pediatric Cancer Patients..........ccuuiieiicicinisnncnsnninnicnsicniennnecssenssissesssssssssasionss 325
Z. Kurugél, A. Egemen, N. Qetingil, K. Kavakli, G. Nigli, S. Oztop

Renal Function in Children with Hypercalciuria ..........ccccevceevrneeccsnicrnnrnsencncnnncnns 335
N. Tekin, N. Kural, M. Torun

Intravenous Immunoglobulin for Sepsis Prevention in Preterm Infants ......... 341
F. Tanzer, 'N. Yazar, Y. Hakgldener, G. Kafali

Immunoglobulin Isotypes and IgG Subclasses in Recurrent Infections......... 347

Y. Coskun, Z. Bayraktaroglu
Management of Foreign Body Aspiration in Infancy

and Childhood: A Life-Threatening Problem .........eiiiiniinnnnneniccnsnneneecnsnsanae 353
l. Senkaya, K. Sagdig¢, C. Gebitekin, M. Yilmaz, H. Ozkan, M. Cengiz
Cerebrospinal Fluid Shunt Complications .....ccccccrecicceercisinennsssnicsinnescsscsniesnne 363

E. Giazelbag, Y. Ersahin, S. Mutluer

Risk Factors Associated with Corrective Surgery

in Congenital Scoliosis with Tethered Cord .........cceriiiicinrcnnneiinienneieeccsssnanenes 373
E. Acaroglu, A. Alanay, N. Akalan, B. Altilla, E. Bulutgu, A. Surat

CASE REPORTS

Acute Pancreatitis in a Patient with Glutaric Acidemia Type Il ..........cuceeunneens 379
T. Coskun, S. Gédis, Z. Akgdren, A. Tokatl, I. Ozalp
Leprechaunism in Two Turkish Patients ... 387

A. Giirgey, S. Gogis, U. Saatgi, N. Bilginturan
N. Yordam, T. Coskun, S. Ozkutlu, N, Sahin






The Turkish Journal of Pediatrics 1997: 39: 287-294

HISTIOCYTIC SYNDROMES IN CHILDREN’

Nazan Cetingiil MD", Senay Oztop MD™", Kaan Kavakli MD""
Ipek Ozunan MD™™, Gtingér Nisli MD™™, Mine Hekimgil MD™™"

SUMMARY: Cetingiil N, Oztop S, Kavakh K, Ozunan i, Nigli G, Hekimgil M. (Departments
of Pediatrics and Pathology, Ege University Faculty of Medicine, izmir, Turkey).
Histiocytic syndromes in children. Turk J Pediatr 39: 287-294.

The "histiocytes" are a group of proliferative disorders of the mononuclear phagocyte
system whose etiologies are basically unknown. The majority of childhood
histiocytoses are expressions of excessive numbers of Langerhans cells, representing
so-called Langerhans cell histiocytosis. Fifleen patients who were diagnosed with
histiocytosis syndrome at the Pediatric Hematology and Oncology Department of Ege
University Hospital between October 1986 and January 1995 were included in this
study. The majority of the patients had Langerhans cell histiocytosis (LCH), and
skeletal involvement was the most common manifestation. A good response to
radiotherapy and chemotherapy was obtained by our patients with unifocal and
muitifocal involvement of LCH. Two patients with disseminated LCH died with
progressive disease. in the patient with Rosai-Dorfman disease, a partial response
was obtained with prednisone. The patient with malignant histiocytosis died during
a relapse at the end of one year. Organ dysfunction and the patient's age are important
factors affecting the outcome of the disease. Key words: Langerhans cell histiocylosis,
chemotherapy, radiotherapy, ‘histiocytosis syndrome’.

The *histiocytes" are a group of proliferative disorders of the mononuclear
phagocyte system whose etiologies are basically unknown, although there are
selected instances of a clinical association with primary immunodeficiency states.
The majority of childhood histiocytoses are expressions of excessive numbers
of Langerhans cells, representing so-called histiocytosis X or the preferred
appellation, Langerhans cell histiocytosis'. Etiologies vary; the response to
infection, immunologic stimulation, genetic abnormality and clonal malignant
proliferation are all associated with proliferation of histiocytes®4. There are three
classes of histiocytic syndromes. Langerhans cell histiocytosis (LCH-Class )
embraces disorders previously referred to as "Histiocytosis X*
(including eosinophilic granuloma of bone, Letterer-Siwe and Hand Schdller-
Christian syndrome). The hemophagocytic syndromes (Class Il) include familial
hemophagocytic lymphohistiocytosis, infection-associated hemophagocytic
syndrome, and sinus hystiocytosis with massive lymphadenopathy (Rosai-

* From the Department of Pediatrics and Pathology, Ege University Faculty of Medicine, lzmir.
** Associate Professor of Pediatrics, Ege University Facully of Medicine.
*** Professor of Pediatrics, Ege University Faculty of Medicine.
**** Research Assistant in Pediatrics, Ege University Facuilty of Medicine.
***** Associate Professor of Pathology, Ege University Faculty of Medicine.















292 Celingul N, et al The Turkish Journal of Pediatrics
July - September 1997

herald the presence of LCH in a child between the newborn period and late
adolescence. Regardless of the severity of clinical manifestations, the basic
histopathologic findings are essentially identical, whereas the number of affected
organs and associated dysfunction are the principal determinants of prognosis’.
According to the site of infiltration, osteolytic lesions appear, and various other
organs may be involved® 7 2. Patients with localized disease have a good
prognosis, and spontaneous healing of the lesions, especially of the skeletal
and cutaneous ones, may be observed® > 7- 3, Moreover, patients can experience
spontaneous remissions and exacerbations. Careful classification and staging
would partly overcome the difficulty of comparing the response to therapy in
a disease that has variable and heterogeneous clinical manifestations'4.

The majority of our patients had LCH, and skeletal involvement .was the most
common manifestation (Table Il). In addition, nondisseminated involvement was
established in 11 of the patients with LCH.

A variety of radiation doses and many different drugs and drug combinations,
including vincristine, vinblastine, prednisone, mercaptopurine, methotrexate,
cyclosphosphamide, chlorambucil and etoposide have been employed3S: 15 16,
A good response was obtained to radiotherapy and single-agent or double-
agent chemotherapy (VCR, VBL, Pred, CYC) in the patients in groups IA and
IB. Remission was achieved after six weeks. VP-16 and MTX were added to
the chemotherapy regimen of the patients who had recurrences, and complete
remission was achieved in this patient group as well. Desmopression was used
for the patient with diabetes insipidus. The first evidence of the efficacy of
Cyclosporin-A (CSA) in LCH was provided by Mahmoud et al.'’, who showed
that all three untreated LCH patients had a favorable response to CSA associated
with vinblastine and steroids.

Children with disseminated disease may have a more severe clinical picture,
at times, progressing to a life-threatening condition. Despite several therapeutic
approaches including steroids and cytotoxic drugs, no individual treatment has
proven to be superior. The optimal treatment for disseminated LCH has not yet
been established. Disseminated LCH may become life-threatening, and
immediate clinical improvement may be critical. CSA is also effective for the
treatment of LCH in pretreated children with progressive disease, including life-
threatening organ dysfunction'”: '8, as supported by recent evidence of massive
cytokine production (IL 1, PGE2, etc.) within the lesional tissue in the course
of LCH and from isolated LCH cells'® 'S, Previous authors have used the
specificity of a monoclonal antibody directed against the CD1a antigen on
Langerhans cells®. In our patient with disseminated disease and lung dysfunction,
refractory LCH was pretreated with multiple agents including VBL, MTX, VP-16
and CYC, which led to a partial remission for six months. However, the patient

-
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relapsed at the end of this period and was given CSA. The patient died of
progressive disease at the end of the first month. Another patient was less than
two years of age at the time of diagnosis. He did not respond to multiagent
chemotherapy and died after six months.

Although sinus histiocytosis with massive lymphadenopathy (Rosai-Dorfman
disease) is not considered a malignant disorder, considerable mortality and
morbidity can result. Both radiotherapy and chemotherapy have been used with
some success, and in some cases the lesions spontaneously regress® 4 20-%2,
Prednisone were given to our patient with Rosai-Dorfman disease; partial remission
was obtained, and the patient was still alive with the disease as of this writing.

Malignant histiocytosis is a syndrome of fever, wasting, pancytopenia,
hepatosplenomegaly, adenopathy and systemic proliferation of malignant
histiocytes. The disease occasionally presents with isolated involvement of the
gastrointestinal tract. The majority of affected cases are now known as having
Ki-l anaplastic large cell lymphoma or some other hematological disorder®3-24,
Our patient with MH was treated as a case of histiocytic lymphoma. He had
a complete remission, but died during a relapse at the end of the first year.

In conclusion, the outcome of localized LCH and of LCH with multifocal involvement
are generally good. The two key factors appear to be age at the time of diagnosis
and the degree of organ involvement. Children younger than two years of age
at the time of diagnosis have a higher mortality rate than do older children.
Involvement of multiple organ systems and the presence of organ dysfunction
have been found to be poor prognostic signs. The treatment of patients with organ
dysfunction is still a big problem. New prospective clinical trials should be designed
to determine the optimal therapy in class | and Il patients.
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GRANULOCYTE AND GRANULOCYTE - MACROPHAGE
COLONY - STIMULATING FACTORS, THEIR RECEPTORS AND

INTERLEUKIN — 3 LEVELS IN NEWBORNS®

Mesut Cogkun MSc™, Firat Kardelen MD™", Nihal Oygtir MD
Levent Undar MD™", Ayse Savas MSc”, Olcay Yegin MD™""

SUMMARY: Cogkun M, Kardelen F, Oygiir N, Undar L, Savag A, Yegin O. (Departments
of Neonatology, Clinical Immunology and Hematology, Akdeniz University Facuity of
Medicine, Antalya, Turkey). Granulocyte and granulocyte-macrophage colony-
stimulating factors, their receptors and interleukin-3 levels in newboms. Turk J Pediatr
1997; 39: 295-301. .

Serum levels of granulocyte-macrophage colony-stimulating factor (GM-CSF), granulocyte
colony-stimulating factor (G-CSF) and interleukin-3 (IL-3) as well as neutrophil counts
were studied on the first, second and fifth days after birth, in order to elucidate the relations
between neutrophil kinetics and these hematopoietic factors. The G-CSF and GM-CSF
receptors on neutrophils were also investigated in 16 heaithy newbomns.

G-CSF and GM-CSF receptor-positive neutrophil percentages were not different from
_ those In the peripheral blood of adult controls. The receptor densities, assessed by
mean fluorescence channel number, were also similar in newborn and adult neutrophiis.

The mean serum concentrations of G-CSF were high (191 pg/ml) on the first day ot
life and gradually decreased on the second (128 pg/ml) and fifth (112 pg/ml) days.
A statistically significant correlation (p < 0.05) was found between G-CSF levels and
absolute neutrophil counts (ANC). Furthermore, the percentage of decrease in G-CSF
levels correlated significantly with the percentage of decrease in ANC (p <0.001). GM-
CSF levels were also high, though less striking, on the first day of life (9.5 pg/mi),
remained at high levels on the second (10 pg/ml), and gradually decreased on the
fifth (8.8 pg/ml) day. IL-3 levels were high (110 pg/mi) on the first day of life and
remained at high levels on the second (138 pg/ml) and fifth (138 pg/ml) days. We
found that the IL-3, GM-CSF and G-CSF levels were elevated during the first week
of postnatal life. Our findings suggest that significant changes in the levels of the
growth factors are likely to be the cause of significant leukocyte blood picture changes
during the first week of life. We found normal GM-CSF and G-CSF receptors in
uninfected newborns. Key words: newborn, G-CSF, GM-CSF, IL-3, neutrophil.

Neutrophil production and function in the neonatal period are immature, and the

newborn has a tendency to develop neutropenia during severe infections

1.2 )t

is also well known that the leukocyte blood picture changes significantly during
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Interestingly they showed that G-CSF serum concentrations were not elevated
in seven neutropenic neonates, a finding which is in contradistinction to Russel
et al.'s.'® findings of significantly elevated pretreatment G-CSF levels in 12
neutropenic preterm neonates.

Medlock et al.'® reported that maternally administered G-CSF crosses the
placenta (although levels were 1000-fold lower than in the mother), and stimulates
fetal rat granulopoiesis. (The G-CSF levels returned to baseline levels in 12 hours).
It is possible that the increased levels of G-CSF on the first day, observed in
our study and in previous studies, might have a maternal or a placental origin,
as suggested by Ishii et al.’, but its persistence on the second and fifth days
is in favor of endogenous production. [The half life of serum G-CSF was reported
to be 4.4 hours?®]. Further studies are needed in order to clarify the production
site and rate of G-CSF during increased demand in the early days of life.

There is only one study on IL-3 levels in the neonatal period, conducted by Meister
et al.?!, They found elevated levels of IL-3, which persisted for a month, in both
premature and mature newborns. Our results confirm this study. Cairo et al." reported
decreased IL-3 production of stimulated mononuclear cells in newborn infants.

_ We observed high GM-CSF levels in neonates, which did not change during the
observation period. High GM-CSF levels have been reported previously'? 13,
although Cairo et al.?? found nondetectable levels of GM-CSF in the sera of cord
and adult peripheral blood, and decreased stimulated GM-CSF production of
mononuclear cells and GM-CSF gene expression in term newborns. English et
al.2 also reported diminished GM-CSF production of mononuclear cells in the,
neonatal period. Using an ELISA kit, Meister et al.?! found low concentrations of
GM-CSF in 38 percent of premature and 53 percent of mature neonates. These
discrepancies may be explained by the maternal or placental origin of these colony-
stimulating factors. It is also possible that the mononuclear cells may not be the
main producers of GM-CSF in the neonatal period. Since our knowledge of the
physiologic levels of these colony-stimulating factors and their biologic relevance
is very limited, the high serum levels of these factors, observed in our study and
reported previously, may still be insufficent for the neonatal period.

Laver et al.'® and Christensen et al.!'24 showed that cord blood had increased
numbers of circulating hematopoietic progenitors, but the data obtained in rats
indicated that neonates might have a low committed progenitor pool per gram
of body weight. The observations of high GM-CSF, G-CSF and IL-3 levels and
increased proliferative rates of hematopoietic progenitors indicate that the neutrophil
production rate is high even in a steady state condition in neonates. This might
be a physiological adaptation mechanism to extrauterine life. As Laver et al.'
suggested, limited numbers of progenitors proliferating at maximal capacity might
be unable to respond to the increased demand, and this progenitor pool could
become exhausted even in the presence of high levels of growth factors' 242,
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In our study, GM-CSF and G-CSF receptor-positive neutrophil percentages were
found not to be different in cord blood when compared with those in the peripheral
blood of adult controls. The receptor densities, assessed by mean fluorescence
channel number, were also similar in newborn and adult neutrophils. Neonatal
GM-CSF receptor number and affinity were found to be normal by Cairo et al.%,
Browmeyer et al.?® also showed that adult and term cord blood myeloid
progenitors respond similarly to GM-CSF stimulation, which indirectly shows that
neonatal neutrophils have normal receptors and respond to GM-CSF. Our study
confirms these reports and shows that G-CSF receptor levels in newborns are
also not different from adults. Cairo et al.V?, using a different method, also showed
that G-CSF receptors were equal both in number and affinity in term newborns
as compared to adult mature effector neutrophils. Our and previous data on
these receptors were obtained from uninfected neonates. It has been shown
that G-CSF, GM-CSF, IL-3, TNF and bacterial lipopolysaccharide down-modulate
the G-CSF receptor expression®, so further studies are needed on the expression
of these receptors in newborns with sepsis.

TNF-alpha and gamma-interferon increase during infections, and they have
suppressive effects on myelopoiesis?’* 28, Their possible effects on neutropenia
in septic newborns have not yet been fully investigated. Further studies on the
effects of these growth factors, their metabolism and relations with other cytokines
during severe infections, are needed. re
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Table I: Clinical Characteristics of Patients and Results of Molecular Studies

£
g
GVHD Time of w
Sex  Conditioning Phase of PCR Informative Chimeric
Case Disease Age (D/R) Regimen Acute Chronic BMT Analysis Loci Status Outcome
A. Pediatric Age-group
1. (KIT.5) B-TM 4 MM  TBI+CTX - - - +395 HBGG, GYPA MC Alive
2. (KIT12) AA 16 M/F TLI+CTX - - - +365 GYPA MC Alive
3. (KIT.7) AA 14 FM  TLI+CTX - - - +385 LDLR, GYPA, GC MC Alive
4. (KIT.8) FA 12 M/F  TLI+CTX | - - +180 D1S80, ApoB MC Died
5. (KIT.6) ALL 8 FM  TBI+CTX - - 2" CR +420 D7S8 MC Alive
6. (KIT.19) ANLL 5 MM TBI+CTX [ - 18 CR +180 ApoB CcC Relapse
7. (KIT.9) ANLL 6 MM TBI+CTX - - 1% CR +210 PAH MC Alive
8. (KIT.20) CML 10 F/F TBI+CTX Il - cpP +120 PAH, ApoB MC Alive
9. (KIT.21) CML 15 M/F  TBI+CTX | - 18 CR +90 ApoB CcC Died
B. Adult Age-group
10. (KIT.13) AA 24 MM  ATG+Cy - - - +48 HBGG, GC MC Alive
11. (KIT.37) ALL 16 FIF TBI+Cy - - 1t CR +90 LDLR,D7S8,GC,GYPA,Apo B MC Alive
12. (KIT.14) ALL 20 MM  TBI+Cy - - 18 CR +325 PAH CcC Alive
13. (KIT.25) ALL 23 M/F  TBI+Cy I - 1% CR +90 PAH cC Alive
14, (KIT.28) ALL 26 M/F  TBI+Cy - - 1% CR +240 ApoB, PAH CC Alive
15. (KIT.17) ALL 25 M/F TBI+Cy | - 2" CR +75 D788, GC MC Relapse
16. (KIT.27) ALL 23 MM  TBI+Cy - - 1' CR +250 D1S80 cC Alive
17. (KIT.40) ALL 25 MM TBI+Cy | - 2" CR +720 ApoB CcC Alive
18. (KIT.46) ALL 28 M/M  TBI+Cy - - 1' CR +260 D1S80 CC Died
19. (KIT.16) ANLL 43 FM Bu+Cy | - 1 CR +120 GYPA, D7S8, GC CcC Alive
20. (KIT.29) ANLL 37 MM Bu+Cy - - 1 CR +45 D1S80 CC Alive
21. (KIT.31) ANLL 18 M/M  Bu+Cy - - 1 CR . +110 ApoB cC Alive
22. (KIT.32) ANLL 29 MM  Bu+Cy+VP-16 | - Relapse  +90 D1S80 CcC Alive
23. (KIT.36) ANLL 29 M/F  Bu+Cy+VP-16 | Lim 1% CR +200 D1S80 CcC Alive
24, (KIT.15) ANLL 18 F/M  TBI+Cy I Lim. 1% CR +330 GYPA, D7S8, GC CC Alive
25. (KIT.24) ANLL 19 FIM  TBI+Cy | Lim. 1% CR +425 ApoB cC Alive
26. (KIT.44) ANLL 23 FIM  TBI+Cy | - 1% CR +210 D1S80 CC Alive
27. (KIT.49) ANLL 24 FIF Bu+Cy il - 2" CR +120 D1S80 CcC Alive
28. (KIT.50) ANLL 33 M/F Bu+Cy - - 18 CR +90 D1S80 CcC Alive
29. (KIT.23) CML 30 F/IM Bu+Cy | Ext. AP +119  PAH CcC Died
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Of the donor-recipient pairs, ApoB was fully informative in 13 pairs, D1S80 in
11 pairs, and PAH in 11 pairs. In nine cases requiring AmpliType PM analysis,
GC and GYPA was informative in six pairs, D7S8 in five pairs, HBGG in two
pairs, and LDLR in two pairs. In four patients (Cases 4, 8, 11, 14) single-locus
typing was only partially informative. The evaluation of chimerism in these four
patients required typing with two or more loci.

Discussion

VNTR (ApoB, D1S80, PAH) and AmpliType PM (LDLR, GYPA, HBGG, D758, GC)
analyses were successful in evaluating post-BMT chimerism in 40 recipient-donor
pairs. This represents the largest series of bone-marrow-grafted patients analyzed
with DNA markers in Turkey. Twenty-nine patients (72.5%) were mixed chimeric
(MC). The CC/MC ratios in the adult and pediatric age-groups were different.
Whereas 87 percent of the adult patients were CC, only 22 percent of the pediatric
group were CC. Reports from different series of patients indicate the incidence
of MC in the early phase of BMT to be approximately 50 percent when PCR
is used. Disease type, conditioning regimen, and the time of PCR analysis are
the factors that affect the chimeric status of the patients'®. We believe these
factors have been effective in our study group as well since MC/CC ratios differed
between the adult and pediatric age-groups.

Several markers have been utilized to evaluate chimerism after BMT, including
chromosomes, red blood cell antigens, immunoglobulin allotypes, cell enzymes,
HLA typing, in-situ hybridization and DNA polymorphisms'5'°. PCR-based
analysis of DNA polymorphisms is a very sensitive technique that is particularly
useful in cases where the number of blood cells is low, for example during the
early post-transplantation period and also during graft rejection. In addition, the
use of highly polymorphic loci increases the power of discrimination in cases
with HLA-identical, sex-matched donor/recipient pairs’.

An important factor in the DNA-based evaluation of chimerism is the choice of
polymorphic loci. Generally, VNTR polymorphisms are more informative and
therefore more suitable for molecular analysis. In our study, the ApoB
polymorphism was informative in 13 of 17 (76%) donor-recipient pairs, D1S80
was informative in 11 of 16 (68.7%) pairs, and PAH was informative in 11 of
24 (45%) pairs. Our standard protocol involves testing first with the ApoB and
D1S80 loci followed by PAH typing if these are not informative. The AmpliType
PM loci, although informative, are not routinely used because of their high cost.

Several groups have reported a correlation between mixed chimerism and
leukemic relapse?®?2. Generally the recipient's cells are responsible for the
leukemic relapse®3. Therefore, detection of these cells in the circulation may
prove useful in monitoring patients susceptible to leukemic relapse'®. At present
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THE PREVALENCE OF FACTOR V LEIDEN
(1691 G - A) MUTATION IN TURKEY"

Aytemiz Giirgey MD", Liitfiye Mesci BS™

SUMMARY: Gilrgey A, Mesci L. (Hematology Unit, Department of Pediatrics, Hacettepe
University, Facuity of Medicine, Ankara, Turkey). The prevalence of factor V Leiden
(1691 GoA) mutation in Turkey. Turk J Pediatr 1997; 39: 313-315.

Resistance to activated protein C (APC), which is caused by a single point mutation
In the gene for factor V, is a common risk factor for thrombosis. In this study, we
screened factor V (FV) Leiden mutation in 81 subjects. The mutation in the heterozygous
form was found in 7.1 percent of our normal population. This high frequency suggests
that screening for the FV mutation should be considered in patients with a family history
of thrombosis. Key words: faclor V, aclivated protein C resistance, factor V Leiden.

Venous thrombosis is a serious problem causing significant morbidity and
mortality. Resistance to activated protein C (APC) has been shown to be one
of the major risk factors for venous thrombosis. The molecular basis for APC
resistance involves a mutation in the coagulation factor V (FV) gene at nucleoctide
1691, which causes the mutation Arg 506 Gin (FV-Leiden)',

The FV mutation has been demonstrated in 20 to 40 percent of patients with
thrombophilia and has a prevalence of five percent in the general population-2,
The frequency of FV mutation in Turkey is unknown. We have studied the
frequency of the FV mutation.

~

Material and Methods

Fourty-eight adults and 33 children with no history of familial thrombophilia were
screened for the 1691 G—A mutation in the FV gene. Genomic DNA was extracted
from white blood cells and amplified by polymerase chain reaction (PCR). The 1691
G—A mutation was detected by loss of a cleavage site for Mnl | digestion. A 267-
bp fragment was amplified using 5' primer TGCCCAGTGCTTAACAAGACCA-3' and
3' primer TGTTATCACACTGGTGCTAA-3'. The PCR conditions were as follows:
250 ul DNA was heated to 96 °C for five minutes and 34 °C for 30 seconds, and
then held at 60 °C for two minutes and at 72 °C for three minutes together with the
amplification solution and the primers as described3. Aliquots were digested for
12 hour at 37 °C with Mnl | (1 U). The fragments were separated on two percent
agarose gels and visualized with ethidium bromide (Fig. 1).

* From the Hematology Unit, Department of Pediatrics, Hacettepe University Faculty of Medicine, Ankara.
** Professor of Pediatrics, Hacettepe University Facully of Medicine.
*** Biologist, Hacettepe University Faculty of Medicine.
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a life-long increased risk of venous thrombosis® 4. Recently, the FV mutation
has been found in five healthy centenarians. It is interesting that none of them
developed thrombotic episodes®. Heterozygotes for the FV mutation usually have
a five-to 10-fold increased risk of venous thrombosis, and homozygotes are 50-
to 100-fold more susceptible’®.

The FV mutation accounts for 21 percent of deep vein thromboses and up to
50 percent of familial thromboses? 7. The mutation was shown in eight (50%)
of 16 children with thrombosis in our previous publication'®. Deficiencies of protein
C, protein S, antithrombin Il and dysfibrinogenemia were together accountable
for only five to 10 percent of cases, indicating the FV mutation to be at least
5 times more common than any of the other known genetic defects'.

In conclusion, because of the approximately seven percent prevalence of FV
Leiden in our population, it is suggested that family members of any subject
with APC resistance should be screened to identify those who should receive
prophylactic anticoagulant therapy during periods of increased risk of thrombosis,
such as major surgery, pregnancy or the use of oral contraceptives.
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Deletions found in our cases were focused in two regions of the dystrophin
gene: 4-19 exons zone and 45-52 exons zone (Table |). In nine cases (32.1%),
deletions were close to the 5' end (4-19 exons) and in 18 cases (64.3%) close
to the 3' end (45-52 exons). One case had a large deletion beginning from the
5' end and extending to the central zone (4-44 exons). The most frequently
deleted exons were the 47%, 48" and 49" exons, detected in eight cases (28.6%).
Deletion of the 8™ exon was seen in seven cases (25%).

Table I: Deleted Zones and Extent of Deletion in 28 DMD Patients .

Case Deletion . Exact Extent Case Deletion Exact Extent
No. Detected of Deletion No. Detected of Deletion
1 8-13 15 45-50 45-50
2 8-13 16 48-50
3 13-19 : 17 45 45
4 13-19 - 18 . 45-52 45-52
5 8 ' 19 47
6 8 : 20 46-47 46-47
7 50-52 50-52 21 48-52
8 45-50 22 _47-48 47-48
9 46-47 46-47 23 ' 45 45
10 45-50 _ 45-50 24 48 -
11 19 - - 25 51 51
12 51-562 ' 26 50 50
13 48 48 27 8
14 51 . 51 28 4-44

There was no correlation between the extent of deletion and other parameters
[TMSS, EF, CF, VC pred %, 1Q levels and Dys |, lll (+) or (z) fiber ratios] (Table II).
However, when the location of the deletion was taken into account, the ratio of
Dys | (+) fibers was significantly different in the two groups (p < 0.002). The
results of other laboratory findings did not differ significantly (Table Il). Another
interesting observation concerning the location of the deletion was that five of
the six (83.3%) short patients had a deletion close to the 5' end (4-19
exons zone), especially in the 8" and 13" exons (Table lll).

Walking capability is such an important parameter that it is included in the
diagnostic criteria®®. Hence, the relationship between the location of the deletion
and the age at which the patient could not walk was analyzed by a more detailed
(x? test) analysis (Table IV), and no correlation was found.

Figure 1 depicts a graph of the relationship between age and walking capability.
The aim was to show that the deleted zone has no effect on the age at which -
the patient could not walk, and to reveal the possible walking ability of a DMD
patient at a proposed age.
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EARLY DETERMINATION OF NUTRITIONAL PROBLEMS IN
PEDIATRIC CANCER PATIENTS’

Zafer Kurugél MD™, Ayten Egemen MD™", Nazan Cetingtil MD
Kaan Kavakli MD™", Giingér Nisli MD™", Senay Oztop MD™"

SUMMARY: Kurugdl Z, Egemen A, Cetingiil N, Kavakl K, Nigli G, Oztop S. (Deparment
of Pediatrics, Ege University Facuity of Medicine, izmir, Turkey). Early determination
of nutritional problems in pediatric cancer patients. Turk J Pediatr 1997; 39: 325-334.

Mild and marginal malnutrition must be identified to prevent the development of severe
protein-energy malnutrition in pediatric cancer patients. We aimed to evaluate
nutritional status and determine daily energy, protein and micronutrient intake to
Identify mild or marginal malnutrition in pediatric cancer patients. Daily energy, protein
and micronutrient intake, anthropometric measurements and biochemical indices were
studied in 45 patients (25 in remission, 20 newly diagnosed or relapsed) who consumed
energy, protein, vitamins and minerals below the recommended guantities. According
to the weight-for-helght index, 23 children (51.1%) were determined to be malnourished.
Absolute and relative prealbumin values were 19.4 = 7.2 mg/dl and 74.3 = 29.1 mg/dI|
in the remission group, and 14.8 + 5.1 mg/dl and 58.1 + 23.3 in the active disease group,
respectively (p < 0.05). Relative prealbumin values were found to be low in 63.6 percent
of nonmalnourished children, and 80 percent of children with mild malnutrition. We
conclude that malnutrition is common in pediatric cancer patients, and prealbumin
Is a reliable and sensitive indicator of mild and marginal malnutrition. Determining
prealbumin values and assessing the deficiency of micro- and macronutrients before
malnutrition is detected by anthropometric measures may provide a warning that
nutritional problems may occur. Key words: pedialric oncology, prealbumin, malnutrition.

Increased metabolic rates associated with illness, malabsorption, mechanical
gastrointestinal problems and cachexia caused by elevated levels of tumor necrosis
factor may cause nutritional problems in pediatric cancer patients'S. Nausea and
vomiting associated with aggressive multimodal chemotherapy, and side effects
of radiation therapy such as stomatitis, dysphagia, diarrhea and somnolence, may
produce further nutritional deficits. Behavioral and environmental factors such as
poor eating habits, decreased palatability of hospital food and noncompliance
with dietary regimens may also contribute to poor nutrition®. Cancer itself may
cause poor oral energy and protein intake. Therefore, pediatric cancer patients
represent a high-risk group for protein energy malnutrition® €. Malnutrition occurs
more frequently in patients diagnosed with Ewing's sarcoma, Wilms' tumor, head
and neck tumors, advanced lymphomas and neuroblastoma’.

* From the Department of Pediatrics, Ege University Faculty of Medicine, Izmir.
** Pediatrician, Ege University Facuity of Medicine.

Professor of Pediatrics, Ege University Faculty of Medicine.
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Because the allowances for pediatric cancer patients are 15 percent greater
than the allowances for healthy children, energy and protein intake in these
patients was compared to the RDAs increased by 15 percentS. None of the
patients in the study group received enteral or parenteral nutrition. Also, the
percentage of patients consuming macro- and micronutrients below the
recommended levels was evaluated.

Anthropometric measurements of all patients were determined by a clinician.
Children were weighed once wearing a light gown and no shoes on an electronic
scale to the nearest 100 g. Height was measured with a standard stadiometer
in children older than two years and in the supine position to the nearest 0.1 cm
in children less than two years of age.

Percentiles for weight and height were compared with the data of the 50%
percentile of the National Center for Statistics (NCHS), and the nutritional status
of patients was evaluated according to the weight-for-height index'".

The weight-for-height index was calculated by dividing the observed weight by
the expected weight of a child of the same height and sex at the same percentile.
A weight-for-height index of less than 0.85 signified advanced malnutrition, an
index of 0.85 to 0.90 signified moderate malnutrition, and an index of 0.90 to
0.95 signified mild malnutrition. A weight-for-height index of greater | than 0.95
was indicative of normal nutrltlonal status.

Two milliliters of venous blood was obtained from the patients. Serum urea,
creatinine and albumin levels were measured by an autoanalyser (A. Menarini
diagnostics), and prealbumin and transferrin levels were measured by
immunonephelometry (Beckman Protein Array). Serum albumin levels less than
3.5 g/dl, and serum transferrin levels less than 200 mg/dl were considered as
abnormal, as proposed in the literature'®. Since prealbumin values vary with
age and sex, observed values were converted to relative values as follows:
observed prealbumin/expected prealbumin x 100'3. Relative prealbumin values
below 80 percent of expected levels were considered abnormal since this level
corresponds to the mean -1 SD of the referenced values for age and sex. While
prealbumin levels were measured, the axillary temperature of all children was
determined to be less than 37 °C; infection was not detected in any children.

For the statistical evaluation, Student's t-test and fisher exact test were used.

Results

The oral protein and energy intake of children of various ages with cancer are
shown in Table [I. Children in all age-groups consumed half of the energy that
was recommended. There was no significant difference in energy intake between
the remission and active disease groups.









330 Kurugél 2. et al - The Turkish Journal of Pedialrics
July - September 1997

Micro and macronutrients were consumed ineffectively by various tumor groups. No
significant difference was found in the daily consumption of nutrients between groups.

The weight and height percentiles of our patients varied from the 3™ to the 97"
percentile of NCHS growth charts. According to the weight-for-height index, 23
children (51.1%) were determined to be malnourished. Thirteen children (28.9%)
displayed advanced malnutrition, five (11.1%) moderate malnutrition and five
(11.1%) mild malnutrition. Twenty-two (48.9%) of these children had a normal
nutritional status. Fifty-six percent of the children in remission were normal in
nutritional status, whereas 44 percent of them had malnutrition (12% mild, 8%
moderate, and 24% advanced). In the active disease group, 40 percent were
normal in nutritional status, while 60 percent of them had malnutrition (10% mild,
15% moderate, and 35% advanced). The frequency of malnutrition in the active
disease group was not significantly different from that of the remission group.
Children with advanced malnutrition consumed 30 percent of the energy
recommended, whereas children with mild malnutrition consumed 49.3 percent.

Children with malnutrition consumed significantly less energy and protein
compared to children with normal nutritional status. However; the children with
normal nutritional status according to anthropometric measurements consumed
52.7 percent of the energy recommended.

The biochemical measurements of pediatric cancer patients are summarized in
Table V. Serum albumin levels of all children were greater than 3.5 g/dl. Serum
albumin levels of patients in the active disease group were found to be
significanty lower than those in the remission group (p < 0.05).

Table V: Biochemical Measurements in Pediatric Cancer Patients

Biochemical Remission Group Active Disease Group Total
Measurements (n=25) (n=20) (n =45)
Creatinine (mg/dl) 0.6 +£0.2 0.5+ 0.1 0.5+ 0.1
Albumin (g/dl) 47 +0.6 43 +0.6" 45 +0.6
Transferrin (mg/dl) 253 + 87 255 + 68 254 + 78
Prealbumin (mg/dl) 194 +7.2* 14.8 + 5.1* 16.8 £ 5.3
Relative prealbumin (%) 74.3 +£29.1* 58.1 + 23.3" 63.0 £ 19.9

Relative prealbumin = observed prealbumin/expected prealbumin x 100; excepted prealbumin

values for age and sex are those of Bevegna et al.'3,

* The means of the actlive disease group were significantly different from those of the remission
group for prealbumin and relative prealbumin according to Student's t test (p < 0.05).

Seventy-three percent of the patients in the study group had relative prealbumin
values below 80 percent of the expected vlaues for age and sex. Relative
prealbumin values were found to be low in 63.6 percent nonmalnourished
children, 80 percent of those with mild malnutrition, 80 percent of those with
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metabolic response to fever and infection rather than true depletion of body
mass'2. Although in our study group malnutrition was common, as determined
by weight-for-height ratios, serum albumin levels of patients were found to be
normal. However, serum albumin levels were lower in the active disease group
than in the remission group. These results suggested that albumin is not a reliable
indicator in the early diagnosis of malnutrition in pediatric cancer patients, but
may reflect acute metabolic response to active disease.

There is controversy about transferrin as an index of malnutrition. Some studies
report transferrin as an index of malnutrition, while others state that it is not a
reliable indicator'®-?°. Seventeen percent of our malnourished patients had low
transferrin levels.

Prealbumin is considered to be a sensitive indicator of protein energy malnutrition,
also reflecting short-term changes in nutritional status'®-2'. Changes in prealbumin
levels are reported to occur at an earlier stage than changes in anthropometric
measurements'®. Yu et al.’ reported that prealbumin was the most sensitive
indicator of visceral protein status in leukemic patients. In our study group, 80
percent of patients with mild malnutrition had low relative prealbumin values,
verifying that prealbumin is a reliable and sensitive indicator of mild and marginal
malnutrition. According to anthropometric measurements, 69.6 percent of patients
with normal nutritional status had low prealbumin values. This finding suggests
that prealbumin may be found low before malnutrition is detected by
anthropometric measurements, and low prealbumin values may indicate the need
for nutritional intervention. Children in the active disease group had lower
prealbumin values than children in the remission group, suggesting that the
disease activity may affect the nutritional state of children with malignancy.

Prealbumin is affected by any inflammation or infection. In this study, prealbumin
levels could not have been affected since infection was not observed in any
of the patients.

It has been reported that prednisone increases the hepatic synthesis of
prealbumin and diminishes its fractional metabolism, thus increasing prealbumin
levels?2. However, Yu et al.’ found that serum prealbumin levels in children with
leukemia receiving prednisone were higher than in patients not receiving
prednisone, and suggested that increased prealbumin levels were due to better
caloric and protein intake, since prednisone usually improves appetite. We also
observed that prealbumin levels in children receiving prednisone were
significantly higher than in those not receiving.

Nutritional support after malnutrition has occurred is often insufficient, as it is
usually difficult to correct the deficiency. Therefore, it is important to prevent
malnutrition before it occurs. We observed that patients with normal nutritional
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status consumed only 562.7 percent of the recommended energy. This observation
suggests that nutritional deficiency occurred in our patients before malnutrition
was detected by anthropometric measures. Determining prealbumin values and
assessing the deficiency of micro-and macronutrients before malnutrition is
detected by anthropometric measures, may give a warning that nutritional problems
are likely, allowing earlier nutritional intervention in pediatric cancer patients.
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RENAL FUNCTION IN CHILDREN WITH HYPERCALCIURIA’
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Neslihan Tekin MD™, Nurdan Kural MD™", Miibeyyen Torun MD

SUMMARY: Tekin N, Kural N, Torun M. (Department of Pediatrics, Osmangazi
University Faculty of Medicine, Eskigehir, Turkey). Renal function in children with
hypercalciuria. Turk J Pediatr 1997; 39: 335-339.

Hypercalciuria is a common problem causing symptoms such as abdominal pain,
hematuria and enuresis, and leading to stone formation. it results from a renal tubular
calcium "leak" or intestinal hyper-reabsorption of calcium. This study was performed
to determine whether renal functional impairment was present in children with
hypercalciurla. The study group comprised 298 children who were screened for
hypercalciuria by means of urinary calcium/creatinine (UCa/UCr) ratio. The renal
functions of 18 children (6.4%) detected as having hypercalciuria with Ca/Cr ratios
of greater than 0.18 In their spot urines were evaluated. Results were compared with
those of the healthy control group. The rate of hypercalciuria did not vary significantly
between the boys and giris (p > 0.05). The mean value of daily calcium excretion was ~
6.42 + 3.93 mg/kg/day in the children with hypercalciuria, which was significantly
different from that of the control group (p <0.01). When the values of creatinine,
osmolar and free water clearances, fractional excretion of sodium and tubular
reabsorption of phosphorus were compared between the patient and control groups,
the difference was not significant (p > 0.05). Urinary N-acetyl-B-D-glucosaminidase
(NAG) excretion, which was described as the creatinine ratio, was significantly higher
in the children with hypercalciuria. These findings suggest that in the presence of
normal renal functional studies in children with hypercalciuria, tubular injury can be
detected by NAG, which is a more sensitive marker of renal tubular Injury. Key words:
hypercalciuria, renal function, N-acelty!-B-D-glucosaminidase.

Hypercalciuria is more common in children than adults and causes symptoms
such as hematuria, dysuria, enuresis, colic and growth failure and leads to
uralithiasis’- 2. The incidence of asymptomatic idiopathic hypercalciuria has been
reported as 2.2-6.4 percent among children® 4. Idiopathic hypercalciuria was
found in 30 percent of patients who peresented with hematuria and five to seven
percent of patients who had urolithiasis3S. Hypercalciuria can be due to impaired
renal reabsorption of calcium or excessive gastrointestinal absorption of dietary
calcium. In childhood, renal tubular reabsorption of calcium is more likely to be
impaired, as reported previously®. Previous studies in adult patients with renal
hypercalciuria have described various defects in either proximal or distal renal
tubular function. In most previous pediatric studies, renal and absorptive
hypercalciuria were not distinguished; thus, renal tubular defects associated with
a tubular abnormality in renal hypercalciuria may not have been apparent. In
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s nocturna, and four children
croorganism was detected

d for BUN, Cr, Na, K, Ca,

or groin pain, while two children (11.1%) had enuresi.
(2 boys, 2 girls) had hematuria. No pathogenic mi
in their urine cultures. Biochemical analyses of bloo i
P and alkaline phosphatase were within normal limits, and \{vhen compared wi
the control group the difference was not statistically significant (p > 0.05). The
mean value of U, /U, was 0.34 + 0.20 in the fasting urines and 0.25 + 0.06 mg/mg
in the patients' second urines; when compared with the U, a/UCr valugs 'o.f the
control group (0.12 + 0.04 mg/mg) the difference was statistically significant
(p < 0.01, Table ll). Ca excretion in the 24-hour collected urine in the study group
(6.42 + 3.93 mg/kg/day) was higher than in the control group (1.92 £ 0.78), and
the difference was significant (p < 0.001). Clearances of creatinine, osmolar and
free water as well as values of FE,, and TRP were normal, and there vyas no
significant difference between the two groups. The U, /U, ratio was not different
between the two groups (p > 0.05). Uy,s/Ug, Values were higher in the study
group (242.86 + 82.74) than the control group (133.15 + 98.69), and the
difference was statistically significant (p < 0.001, Table II). Roentgenograms of
the abdomen and bone densities were normal.

Table |: The Rate of Hypercalciuria Among Girls and Boys

Sex Hyercalciuria (+) % Hyercalciuria (-) % Total
Female 6 7.69 72 92.31 78
Male 12 5.45 . 208 94.55 220

Table [l: Renal Function of the Patients and the Control Group

Renal Function Patients Control p
UcYe, 0.25 £ 0.06 0.12 + 0.04 <0.01°
UeMya 0.21 £ 0.39 0.04 + 0.02 < 0.001
UV 2.49 + 1.83 2.72+ 1.66 >0.05
Ce, 87.39+8.01 . 98.05 + 12.75 > 0.05
FExa 1.39 £ 1.08 1.16 + 0.62 > 0.05
TRP 92.53 + 2.54 95.47 £ 2.75 > 0.05
Cosm 2.37 £ 1.23 3.16 + 1.01 > 0.05
Cr120 -1.67 £ 1.01 -1.87 +1.10 > 0.05
Uac/Ye, 242.8 £ 82.74 133.15 + 98.69 < 0.001
Discussion

The long morbidity associated with hypercalciuria is due to
of renal stones®. This requires clinicians both to attempt to
identify those children already affected at presentation.

the development
prevent it and to
The incidence of






Volumne 39 Renal Functlion and Hypercalciuria 339
Number 3

higher than in the control group (p <0.001), as was reported in previous
studies'® "7, In conclusion, in our study tubular dysfunction was confirmed by
means of NAG, which was grossly abnormal in the group with hypercalciuria.

10.

11.

12.
13.

14.

15.

16.

17.
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INTRAVENOUS IMMUNOGLOBULIN FOR SEPSIS
PREVENTION IN PRETERM INFANTS’

Fatog Tanzer MD™, Nursel Yazar MD™, Yahya Hakgiidener PhD™"
Gulden Kafali MD™™

SUMMARY: Tanzer F, Yazar N, Hakgiidener Y, Kafalh G. (Department of Pediatrics,
Cumbhuriyet University Faculty of Medicine, Sivas, Turkey). intravenous immunoglobulin
for sepsis prevention in preterm infants. Turk J Pediatr 1997; 39: 341-345.

The aim of this study was to investigate whether intravenous immunoglobulin (IVIG)
can prevent sepsis In premature newborn intants. The study group consisted of 80
preterm newborn infants, who were divided Into two groups: 40 preterm newborns
received IVIG prophylactically (group A) and the control group (group B, n = 40) did
not receive IVIG. IVIG was given at a dose of 500 mg/kg to infants. weighing greater
than 1500 g, and 700 mg/kg to those weighing less than 1500 g at birth on days one,
two and eight of life.

By two, eight and 12 days of age, the treatment group had significantly greater IgG
concentrations than the control group. Mortality was 7.5 percent (3/40) in group A
and 27.5 percent (11/40) in group B (p < 0.01). Bacteremia was determined in three
blood cultures in group A and eight in group B, particularly S.aureus and S.enteritis.
Key words: immunoglobulin, preterm infants, sepsis.

As a result of inadequate placental transport of maternal IgG, preterm neonates
are more susceptible to severe infections than are term neonates'. In recent
years, intravenously administered immunglobulin (IVIG) has been used for the
prevention or treatment of neonatal sepsis?S.

The present study was conducted in Sivas, an eastern province of Turkey where
socioeconomic conditions are unsatisfactory, and undernourished mothers have
frequent pregnancies. The aim of this study was to investigate whether IVIG
prevents sepsis in premature newborn infants.

Material and Methods

Eighty preterm newborn infants were included in this study and were divided
into two groups on the basis of order of admission; the treatment group received
IVIG (group A, n = 40) prophylactically and the control group did not receive
IVIG (group B, n = 40).
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Table Il: Serum IgG Concentrations

Serum IgG (mg/dl)

Days Group A (IVIG) n: 40 X+ SD Group B No (IVIG) n: 40 X+ SD P
1 77554 + 51.48 ‘ 679.96 + 49.88 > 0.01
2 1211.86 £ 75 ' 742.31 £ 49.95 < 0.01
8 1075 £ 85.60 ] 713.10 + 45.11 < 0.01
12 1039.32 + 37.10 ' 74451 + 33.29 < 0.01

Table Ill: Sepsis in Each Group

Group A (IVIG) Group B (No IVIG) :
S n: 40 : n: 40 x2 P
Proved sepsis 3 j 8 3.84 p = 0.0501
Suspected sepsis 2 - ‘ 8 5.31 p = 0.020
Total sepsis 5 16 7.92 p =0.0190

Table IV: Organisms Isolated from Blood the in Two Groups

Blood Culture
Organism Isolated Group A (IVIG) Group B (No IVIG)

S.enteritis 2
S.aureus -
E.coli . 1
E.cloacea -
Pseudomonas species -
Corynobacterium species -

- N =2 W)

Table V: Mortality Rate in Each Group

Group Number %
A (IVIG) 3 7.5
B (No IVIG) 1 27.5
X2 =554 p <0.02

Discussion

Infections are one of the most important problems of the newborn, particularly
preterm infants. Preterm infants have a lack of IgG, because transplacental
transport of IgG occurs predominantly in the latter half of the third trimester of
pregnancy’. Besides, preterm infants may have certain defects in some steps
of cellular and humoral immunity. For this reason, the incidence of sepsis is
approximately 1/250 in preterms as compared to 1/1000 in term infants®, Therapy
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IMMUNOGLOBULIN ISOTYPES AND IgG '
SUBCLASSES IN RECURRENT INFECTIONS®

Yavuz Cogkun MD", Ziya Bayraktarodlu MD"™

SUMMARY: Coskun Y, Bayraktaroglu Z. (Department of Pediatrics, Gaziantep
University Faculty of Medicine, Gaziantep, Turkey). Immunoglobulin isotypes and IgG
subclasses in recurrent infections. Turk J Pediatr 1997; 39: 347-352.

The frequency of major immunoglobulin Isotype and IgG subclass deficiencies among
74 children aged six months to 14 years with recurrent infections was studied. All children
had at least five to six episodes of respiratory tract infections, while recurrent diarrhea
had occurred in eight. Two selective and six partial IgA deficiencies were detected. IgG4,
19G3 and IgG2 deficiencles, either isolated or combined, were found in 13, nine and one
patient respectively. Among these there were two combined deficiencies of IgA + IgG4,
three of IgA +1gG3, one of IgA + IgG2 + IgG4, one of IgG1 + IgG3 and two of IgG1 + IgG4.
There was one patient with panhypogammaglobulinemia. Our results, similar to those
of other studies, showed that the occurrence of the Ig isotype, particularly subclass
deficiencles, is not uncommon in children with frequent infections. Key words: recurrent
infections, g isotypes, IgG subclass.

Recurrent infection is a relatively common problem in pediatric practice. Primary
B-cellimmunodeficiencies are associated with recurrent or chronic bacterial infections
involving notably the respiratory tract and/or gastrointestinal system' 2. The most
common abnormality among primary B-cell immune deficiencies is selective IgA
deficiency. The disease is characterized by its clinical variability associated with
allergic, hematologic and autoimmune diseases, malignancies and other
imunodeficiencies, and can be detected even in asymptomatic individuals® 4. On
the other hand, IgG subclass deficiencies account for recurrent infections in some
children with or without major immunoglobulin deficiencies®®

IgA deficiency is the most common one to be accompamed by IgG subclass
deficiency'® 11, The purpose of the present study was to evaluate immunoglobulin
isotypes and IgG subclasses in patients with recurrent sinopulmonary infections.

Material and Methods

Seventy-four patients, 40 boys (55%) and 34 girls (45%) between six months
and 14 years in age (mean four years), who were admitted to the pediatric
outpatient clinic between February 1994 and April 1995 were included in the
study. Twenty-three out of 74 had a history of seven to eight episodes of upper
and lower respiratory tract infections (URTI, LRTI) including sinusitis, otitis,

* From the Department of Pediatrics, Gaziantep University Faculty of Medicine, Gaziantep.
** Associate Professor of Pediatrics, Gaziantep University Faculty of Medicine.
*** Assistant Professor of Pediatrics, Gaziantep University Faculty of Medicine.
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Table I: Clinical Features and Serum Immunoglobulin Levels (g/L) of Children with Immunoglobulin Deficiencies
Patient Age Clinical
No, (Months) Presentation Deficiency IgA IgM 19G IgG1 IgG2 1gG3 1gG4
1 42 RSP S-IgA+G3 <005 1.52 10.70 9.72 0.96 0.22"** 0.21
2 36 RSP S-lgA+G4 <005 226 9.63 6.36 1.26 0.46 0.01x
3 32 RSP P-IlgA 0.17* 1.38 9.08 6.88 1.26 0.46 0.1
4 84 RSP P-IgA 0.50" 1.60 12.50 9.42 1.80 0.41 0.57
5 108 RSP, Asthma P-IgA 0.50° 0.77 8.55 5.37 1.92 0.88 0.27
6 20 RSP, ROM P-lgA+G3 0.15* 1.99 8.02 6.36 1.16 0.24** 0.06
7 36 RSP, GE P-lgA+G3 0.18* 1.84 10.70 8.83 0.67 0.28* 0.34
8 24 RSP P-IgA+G2+G4 0.17* 0.89 7.00 5.37 0.22** 0.48 0.00x
9 24 RP 1gG3 1.09 1.45 10.70 7.15 1.26 0.26** 0.34
10 72 RSP, Giardias IgG3 1.71 3.09 9.63 6.60 ° 1.47 0.26*" 031
11 36 RSP 1gG3 0.62 1.60 9.08 7.69 1.47 0.22** 0.16
12 168 RSP 1gG3 2.41 1.76 9.08 5.13 1.69 0.34* 0.06
13 16 RSP 1gG3 0.21 0.65 6.02 4.43 0.76 0.002** 0.15
14 9 RSP IgG4 0.77 252 13.7 11.30 0.67 0.63 0.03x
15 10 RSP, ROM IgG4 0.70 3.81 8.55 7.97 0.68 0.74 0.01x
16 36 - ROM IgG4 0.93 1.09 11.30 6.10 1.26 0.72 0.03x
17 18 RSP IgG4 0.77 4.83 10.70 9.12 0.68 0.44 0.01x
18 15 RSP, ROM 1gG4 2.20 3.59 14.30 9.72 1.26 0.64 0.00x
19 36 RSP igG4 0.85 1.76 12.50 4.43 0.76 0.53 0.01x
20 6 RSP IgG4 0.12* 1.38 5.08 3.99 0.68 0.50 1.01x
21 6 RSP IgG4 0.16* 2.71 7.00 443 1.69 0.82 0.01x
22 10 RSP IgG4 0.15 2.61 7.51 6.10 0.68 0.85 0.03x
23 24 RSP, ROM IgG1+G4 1.09 2.00 6.51 3.57* 0.96 1.20 0.02x
24 48 RSP, ROM 19G, G1+G4 0.55 1.16 5.55* 3.78" 0.76 0.48 0.03x
25 11 ROM IgG, G1+G3 0.42 0.65 2.91* 2.02** 0.67 0.16** 0.04
26 33 RSP, ROM, GE Hypo 0.13* 0.53* 3.32* 2.20** 0.25** 0.43 0.01x
RSP : recurrent sinopulmonary infection Hypo : hypogammaglobulinemia
GE : gastroenteritis *  : two standard deviations below the mean
ROM: recurrent otitis media - : three standard deviations below the mean
S ! Selective X : serum 1gG4 level $0.03 g/L
P . Partial
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Discussion

Children who experience recurrent or chronic respiratory tract or other infections
pose difficult problem?® for parents and pediatricians. A careful history, physical
and laboratory examination, and review of medical records are very important
in the evaluation of these patients.

This study demonstrated a high proportion (35%) of cases with various
immunoglobulin deficiencies. A higher percentage of immunodeficiency among
recurrent infections was reported in the studies of Gross et al.' and Moss et
al.’s In terms of deficient immunoglobulin isotype, Gross et al.' found 33 percent
IgA, 10 percent IgG4, 6 percent IgG3 and 13 percent IgG2 deficient patients,
while Moss et al.15 reported that IgG4 deficiency (17%) was the most common
followed by IgG1 (6.5%) and IgG2 (6.5%). Surprisingly, only three IgA-deficient
cases in a group of 123 patients with recurrent infections were detected in
Moss's'® study. The most common abnormalities in our patients were 1gG4
(17.5%) and IgA (10.8%) deficiencies. These ratios of IgG4 and IgA deficiencies
are very similar to the findings of Moss et al.’® and Gross et al.'4, respectively.
In the majority of studies, IgG4 deficiency was found to be common®: 1416, But
it should be emphasized that because a very low IgG4 level, particularly with
radial immunodiffusion, can be detected even in healthy subjects (ranging from
7-30%), it is difficult to consider these patients as IgG4-deficient> 7: 18, We found
two selective and six partial IgA deficiencies in 74 patients. Concurrent deficiency
of IgG3 occurred in two IgA-deficient patients in this study. There was also one
patient with a combined deficiency of partial IgA-IgG2 + IgG4. IgG2 deficiency
is the most common subclass deficiency that may be associated with IgA
deficiency in most reports® 11:17. 1921 However, we detected only one patient
with a combined deficiency of IgA + 1gG2 who was also IgG4 deficient. The
frequency of IgG3 deficiency accompanied by IgA deficiency was also high (2/8)
in this study, unlike in similar previous studies'0:11.17.18.21,

Although the exact cause of the concurrence of IgA and IgG subclass
deficiencies is not well understood, it might be related to the close linkage of
the genes that encode these heavy chains®.

IgG subclass concentrations lower than 2SD below the mean for age-matched
normal levels are accepted as subclass deficiency in most reports (as in ours)
while others define this situation when the concentration is less than 35D 5.8,
We detected nine (12%) cases of 1gG3 deficiency (five isolated and four
combined), which is the second most common IgG subclass deficiency followed
by IgG4. This finding is also similar to the results of Gross et al.'* We observed
a low level of total IgG, primarily IgG1 (below 2SD) in three patients (nos: 23-25).
Further studies could not be performed to determine the nature of the primary
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defect in these three and the hypogammaglobulinemic patients. Except for these
four patients, in all age groups the mean IgM, IgA and IgG concentrations tended
to be higher than those of healthy subjects, probably due to recurrent infections.

In patients with IgA and subclass deficiency, serum IgA and IgG subclass levels.
may show a considerable increase with age®® 23. Therefore, measurement of
serum g levels at periodic intervals is necessary.

The true prevalence of IgG subclass deficiency is unknown. Controversy exists
concerning the frequency of immunoglobulin subclass deficiencies in various
studies. This may be due in part to differences in the method used for
measurements, cut-off levels and clinical heterogeneity of the patients included
in the studies. Children and even adults with recurrent infections should be
evaluated for Ig isotype deficiencies, which are not so rare.
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MANAGEMENT OF FOREIGN BODY ASPIRATION IN
INFANCY AND CHILDHOOD' ’
A Life - Threatening Problem

Istk Senkaya MD**, Kadir Sagdi¢ MD***, Cengiz Gebitekin MD****
Mert Yilmaz MD**, Hayati Ozkan MD*****, Mete Cengiz MD*****

SUMMARY: Senkaya |, Sagdig K, Gebitekin C, Yiimaz M, Ozkan H, Cengiz M.
(Department of Cardiothoracic and Vascular Surgery, Uludag University Facuity of
Medicine, Bursa, Turkey). Management of foreign body aspiration In infancy and
childhood: a life-threatening problem. Turk J Pediatr 1997; 39: 353-362.

it is well known that young children have tendency to place objects in their mouths, frequently
leading to aspiration of foreign bodies (FBs) into the tracheobronchial tree (TBT).

The patient group comprised 596 patients with a history of suspected aspiration of
FBs into the TBT who were bronchoscoped for diagnosis and treatment. There were
306 male (51.3%) and 290 female (48.7%) patients, with a mean age of 2.4 years (range
3 months-13 years). Sunflower seeds and hazelnuts were the most common FBs that
were extracted using an open-tube rigid bronchoscope (Storz, Germany) and suitable
coaxial forceps (Storz, Germany). Patients admitted within 48 hours following the
aspiration numbered 341 (57.2%). The distribution of FBs between the right and left
lung and trachea was 53, 37 and five percent, respectively. The aspirated material
was visible on the chest x-ray in only 10 percent cases, which tacilitated in making
the diagnosis. Despite a history of aspiration, bronchoscopy was negative in 21 (3.4%)
of the cases. Thoracotomy and subsequent bronchotomy was the treatment of choice
in seven (1.5%) and lobectomy In two (0.3%) cases. Cardiorespiratory arrest was
observed In five (0.8%) cases, three of whom (0.5%) died during bronchoscopy
(2 cases) or thoracotomy (1 case).

In conclusion, patients with FB aspiration are rapidly recognized from their histories
and easily treated by bronchoscopy and extraction of the aspirated foreign body. A
high index of suspicion is cruclal for early dlagnosis. However, education is the best
preventive measure for decreasing the incidence of this problem. Key words: foreign
body, aspiration, bronchoscopy, childhood.

Foreign bodies in the tracheobronchial tree (TBT) are commonly encountered
in infants and young children and occasionally in adults. Although it is rare,
suffocation and subsequent death may be seen in some patients. If the foreign
body (FB) is not removed, complications may include various lung disease such
as acute respiratory distress, atelectasis, chronic pulmonary infections, abscess,
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after bronchoscopy. A routine chest x-ray was taken in all cases following the
procedure, and the patients were discharged 24 hours following an uneventful
recovery. All patients who died during transport and were resuscitated
unsuccessfully were excluded from the study.

Results

The patient group consisted of 596 patients, 85 percent of whom were less than
six years of age (Table I). Only 20 patients were between 10 and 13 years of
age. There were 306 male (51.3%) and 290 female (48.7%) patients, with a
mean age of 2.4 years (range 3 months-13 years). FBs were detected in 575
patients, whereas in 21 cases bronchoscopy were carried out for suspected
aspiration but no FB was found (Table Il). Owing to the regression of symptoms,
bronchoscopy was not repeated in such cases. Three hundred and forty-one
cases (57.2%) were admitted within 48 hours of the aspiration, the main symptom
being respiratory distress. The other group of 152 patients (25.5%) having mild
respiratory distress and signs of pulmonary infection were admitted to the hospital .
three to seven days following aspiration. Sixty-nine patients (11.5%) who had
chronic pulmonary or tracheobronchial infections were admitted to the hospital
eight days to one month following FB aspiration. The clinical presentation
generally resembled chronic bronchitis or bronchiectasis in the 28 children (4.8%)
admitted more than one month following aspiration (Table [lI).

On chest x-ray, hyperaeration was seen in 190 (32%) and atelectasis in 96 cases
(16%, Fig. 1). The aspirated object was visible in only 10 percent of the children
(Fig. 2). Chest x-rays were evaluated as normal in 250 (42%) cases.

Bronchoscopy was the first treatment of choice and was performed under general
anesthesia in all cases. Coaxial forceps were used successfully for the removal
of all but 13 cases (2.2%). Fogarty balloon catheter was successfully used in
four (0.7%) patients with firmly lodged objects, and thoracotomy as well as
bronchotomy was performed (6 cases) in nine (1.5%) cases in whom all other
procedures failed to remove the FB or the bronchoscopy was complicated by
a ruptured bronchus (3 cases). A right lower lobectomy had to be performed
due to obstructive bronchiectasis in only two (0.3%). cases. Bronchoscopy was

Table I: Age Distribution of Children with
Suspected Foreign Body Aspiration

Age groups (years)
0<1 1-3 4-5 6-9 10-13
No. of cases 134 346 51 45 20
% 22.5 . 58 8.5 7.5 3.5
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Extraction of nutty substances with forceps may be difficult because of
fragmentation or slippage, even with improved instruments and bronchoscopic
techniques. Kosloske'® suggested that the use of the Fogarty balloon technique
is useful for the removal of nuts and other spherical substances. We performed
this technique in only four cases. Extraction of nutty substances was a major
problem in our department because of fragmentation and melting. However, the
removal of seeds, the most commonly aspirated substance in our series, was
easy with the use of coaxial forceps. Likewise, the Dormier basket (Stortz, foreign
body basket) is excellent for the removal of stones and pointed objects from the
tracheobronchial tree, as suggested by Kosloske'®; we used it in only two cases.

Whenever a FB is removed, examination of the entire TBT must be carried out
to ensure that all bronchial orifices are patent. An unusual presentation of the
aspirated material is encountered rarely, most likely due to severe cough following
aspiration. Black et al.!* suggested that when the bronchoscope and FB are
removed together, a second look with the bronchoscope must be performed
in order to check for a FB fragment, to aspirate retained secretions for culture
as well as to evaluate the severity of bronchitis. In most of our patients, the
entire TBT was washed out with 0.9 percent isotonic saline solution and aspirated
after extraction of the FB, especially for nutty substances.

Some authors'”'® have suggested that physiotherapy and postural drainage
may be effective for expectoration of the aspirated material, although we believe
these to be ineffective, and expensive method associated with complications
time-consuming in the treatment of such conditions. In a series by Kosloske'™,
the success rate with postural drainage was only 25 percent; however, the
efficacy of the bronchoscopic removal exceeded 98 percent. In our series,
bronchoscopy was successful in all but nine cases (98.4%) in whom foreign
bodies were endoscopically visualized. The complication rate was only 1.3
© percent, which was similiar to that of other series??:°, Five cardiac arrests and
three bronchial ruptures occurred during bronchoscopy, requiring thoracotomy.

Dudgeon et al.' suggested that simple removal of the FB may be sufficient to
reverse chronic pulmonary changes so that resection may not be necessary.
Surgical resection should be applied if obvious irreversible changes have
occurred. In our series, only two patients required pulmonary resection due to
delayed presentation. Irritative effects of nutty substances were more frequent
than from metallic or plastic substances. Mu et al.! showed that, in chronic cases,
bronchial edema, pus and granulation tissue may obscure the FB, as we also
observed in delayed cases. Bronchoscopy may be repeated in such cases due
to persistent symptoms, as experienced by 29 (4.9%) cases in this series.
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In 12 patients, despite a history and signs of aspiration, no material was detected
in the TBT. This finding was thought to be the result of either a liquified FB or
mucous crusts. In these children, removal of such material, washing out of the
TBT with 0.9 percent isotonic saline solution, nebulization, antibiotics and
physiotherapy cured the disease, as described by Dudgeon et al'‘.

Cardiopulmonary arrest may occur before or during bronchoscopic removal in
one to two percent of cases?. In two series, mortality was reported at zero'®
and 1.8 percent?. In our series five cardiac arrests occurred during bronchoscopy
(0.8%). Cardiopulmonary resuscitation was successful in two cases; this, three
patients died during bronchoscopy (0.5%).

In conclusion, bronchoscopy is the treatment of choice for the removal of all
tracheobronchial FBs. Preventive measures, however, continue to remain the
best means of protection of these children. Parents should be educated as to
the potential dangers of allowing infants to handle small objects and food material
that they are not able to chew properly, such as seeds and peanuts. With
improved education the incidence of this potentially fatal condition will decrease.
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SUMMARY: Gizelbag E, Ergahin Y, Mutluer S. (Division of Pediatric Neurosurgery,
Department of Neurosurgery, Ege University Faculty of Medicine, izmir, Turkey).
Cerebrospinal fluid shunt complications. Turk J Pediatr 1997; 39: 363-371.

We report our experience with cerebrospinal fluid shunt procedures performed on
306 patients between 1983 and 1993. Patients were between the ages of one day and
15 years (average 14.9 months) on admission. Three hundred and thirty-six shunt
placements and 274 revisions were done. The first complication occurred in the first
postoperative month In 52 patients and within the first six months following surgery
in 97 patients. Age was determined as a statistically significant factor in only infection
and the slit ventricle syndrome (SVS). Shunt types and systems were not significant
factors causing complications. The level of consclousness of the patients at the time
of surgery influenced the rate of complications; patients with impaired consciousness
at the time of surgery had higher complication rates than those operated on in a
normal state of consciousness (41% and 8.5%, respectively). Key words: cerebrospinal
fluid shunts, complication, hydrocephalus, child.

Many attempts have been made over the years to treat hydrocephalus surgically'?
Since shunting systems became a therapeutic procedure for hydrocephalus in
the late 1950s, significant progress has been made. However, this success has
been overshadowed by a high incidence of serious complications.

The aim of this study was to present a series of 612 shunt procedures in 306
children and discuss their complications.

Materials and Methods

Three hundred and thirty-eight new procedures and 274 shunt revisions were
performed on 306 patients at the Division of Pediatric Neurosurgery between
1983 and 1993 (Table |). Hydrocephalus was due to myelomeningocele in 109
patients, congenital hydrocephalus in 51, meningitis in 48, tumors in 26, aqueduct
stenosis in 17, encephalocele in 16, Dandy-Walker in 12, intraventricular
hemorrhage in 11, arachnoid cyst in eight, trauma in five and porencephaly in
three patients. The age of the patients on admission ranged from one day to
15 years (average 14.9 months). There were 165 boys and 141 girls. In this
study, 612 procedures were performed not including external ventricular drainage
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p<0.025). SVS was not seen under one year of age, and all seven children with
SVS were greater than one year old (x2=15.388, p<0.000). Of the 24 patients
in which a VA shunt was inserted, 11 (46%) had one or more revisions. Twenty-
eight revisions were done in this group, with an average of 2.5 revisions, and
13 patients (54%) were not revised at all. Of 297 patients in which a VP shunt
was inserted, 154 patients (52%) underwent one or more revisions. In this group
112 revisions were done, with an average of 0.7 revisions. No revision was done
in 143 patients (48%) with VP shunts. Of 17 patients with a CP shunt, eight had
one or more revisions (47%), while nine had none (53%). Eighteen revisions
were done, with an average of 2.2 revisions for each patient. It appears that
VA and CP shunts have a higher rate of revisions than do VP shunts. This finding
was not statistically significant (x2=0.444, p=0.801). Table Il illustrates the total
revision rates in relation to shunt systems (x2=0.357, p=0.986).

Mechanical complications represented the most common type of shunt failure
(28.4%). Obstruction of the ventricular catheter occurred in 95 cases (15.5%),
obstruction of the distal catheter in 45 (7.3%), migration of the shunt device in
13 (2.1%), disconnection in 12 cases (1.9%), bowel perforation in five (0.8%),
misplacement of the distal catheter and extrusion of the distal catheter in two
cases (0.3%), and bladder perforation in one patient (0.1%) (Table IlI).
Misplacement of the distal catheter was not observed in VA shunts. Shortening
and extrusion of the peritoneal catheter from the abdominal cavity were observed
in four patients with VP shunts. In 19 patients (3.1% of the complicated cases),
subdural collection due to overdrainage was seen. We compared the burr-hole
localization in terms of VP shunt complications. On CT scan, the tip of the ventricular
catheter was observed in the opposite frontal horn in most cases in which a parietal
burr hole had been used to place the ventricular catheter. The ventricular catheter
was inserted through a parietal burr hole in 172 patients. In 42 of 172 patients,
60 ventricular obstructions were observed. The catheter was placed through a
burr hole in the posterior parietal region in 122 patients. Twenty-five of these children
(20%) had 34 ventricular obstructions (x2=0.422, p=0.516).

Two hundred and eighty-four patients were operated on in a state of normal
consciousness. Variable degrees of consciousness from drowsiness to deep

Table Il: Revision Rates in Relation to VP, VA and CP Shunts

VP shunt VA shunt CP shunt

Revision No. . (n=297) (n=24) (n=17)
0 143 (48%) 13 (54%) 9 (53%)
21 154 (52%) 11 (46%) 9 (47%)

Vp: ventriculo-peritoneal, VA: ventriculo-atrial, CP: cyst-peritoneal.
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Table Ill: CSF Shunt Complications

VP VA CcP Total

Type of complication shunt shunt shunt No. %

Proximal catheter obstruction 78 16 1 95 15.5
Distal catheter obstruction 37 5 3 45 73
Infection 37 3 6 46 75
Subdural collection 16 1 .2 19 3.1
Migration - ) 9 - 4 13 21
Disconnection : 11 1 - - 12 1.9
Shortening of distal catheter 9 - 2 1 1.7
Abdominal pseudocyst 10 - - 10 1.6
Slit ventricle syndrome 4. 1 2 7 1.1
Bowel perforation 5 - - 5 0.8
Postoperative hematoma 3 1 - 4 0.6
Wound dehiscence o2 - - 2 0.3
Misplacement of distal catheter 2 - - 2 0.3
Extrusion of distal catheter 2 - - 2 0.3
Double compartment hydrocephalus 1 - - 1 0.1
Abdominal CSF fistula 1 - - 1 0.1
Isolated lateral ventricle 1 - - 1 0.1
Bladder perforation 1 - - 1 0.1
Total ‘ 292 28 20 277 45.2

VP: ventriculo-peritoneal, VA: ventriculo-atrial, CP: cyst-peritoneal, CSF: cerebrospinal fluid.

coma were described in 22 patients. Out of 612 shunt procedures, 292 were
elective (95.4%) and 14 (4.6%) were performed in emergency situations. The
level consciousness of the patients at the time of operation influenced the
complication rates; the patients with impaired consciousness at the time of
surgery had higher complication rates than did those who were alert (41% and
8.5%, respectively, x2=19.112, p=0.000). Abdominal insertion of the peritoneal
catheter was performed by a trocar in 95 percent of cases (290) and by an
open technique in the rest because of an abdominal problem.

Fifty-nine deaths were recorded during the ten-year period, 39 of which were due
to a shunt complication. The overall mortality rate was 9.6 percent while the shunt-
dependent mortality rate was 6.3 percent. However, progression of the original
disease, such as tumor, meningitis, pneumonia, or head injury, was the cause of
death in 20 patients. Shunt infection was responsible for 27 deaths, thus constituting
the most severe complicatin (x2=0.696, p=0.706). We compared the causes of death
following VP, VA and CP shunts. Although the shunt-related mortality rate was 5.3
percent in VP, 0.5 percent in VA and 0.5 percent in CP shunted patients, the
differences were not found statistically significant (x2=0.696, p=0.706).
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Discussion

The development of effective cerebrospinal fluid (CSF) shunts represents a
landmark achievement in neurosurgery. However, this success has been tempered
by a high incidence of serious complications. With relation to the cause of revisions,
shunt malfunctions were more frequent (175 patients) than other complications
(102 patients) in our series, comparable to rates reported in the literature*S. The
most frequent cause of shunt malfunction was obstruction, constituting 49 percent
of all shunt malfunctions, 22.8 percent of all shunt procedures and 50.5 percent
of all complications, as reported by many authors*'4,

We determined on histopathologic examination of the obstructing material that
the most commonly found tissues were glial, granulomatous and choroid plexus.
Choroid plexus, fibrin, brain debris, blood clot and germs were found as
obstructing material®'4-€. The tip of the ventricular catheter should be pointed
away from the choroid plexus. Whether this is best accomplished by placement
in the frontal horn remains controversial''17:'8, Saint-Rose'® reported a slightly
lower risk of proximal obstruction for ventricular catheter tips located in the
occipital horn of the lateral ventricles than for those located frontally. We
compared the burr hole locations in terms of the route of insertion, but the results
did not have statistical significance, as Bierbrauer et al.!! stated in a prospective
study. The revision rate for VA shunts in large series varied between 46 and
78 percent'0:20.21 a5 compared to 17 and 58 percent for VP shunts®2122_ A very
high percentage of VP procedures (88%) compared to VA (7%) and CP (5%)
procedures did not allow reliable comparative evaluation of different types of
surgical procedures, and we found the incidence of revisions was slightly lower
in VA shunts (46%) and CP shunts (47%) than in VP shunts (52%). The differences
among them was not significant.

Mazza et al.’ pointed out in his series of 165 children with nontumoral
hydrocephalus that VA and VP shunts required 1.8 and 2.3 revisions per patient,
respectively. In our study, we determined that there were 2.5, 2.2 and 0.7
revisions per patient in VA-, CP- and VP-shunted patients, respectively. It seems
that VP shunts are associated with a lower rate of complications and revisions
as compared to VA and CP shunts.

Griebel et al.'? reported that host variables are one of the most elusive factors;
neither the patient's age, sex nor the underlying condition appeared to influence
the shunt complication rate or survival. Raimondi et al.# reported that both overall
complication and infection rates were higher prior to three months of age. In
our study, we found that age was a statistically significant factor in infection and
SVS, but not in other types of complications. Steinbok?® found an increased
incidence of all complications in patients with spina bifida.
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studies®®#2, The clinical manifestation of a hollow viscus perforation varies. We
observed peritoneal irritation signs that prompted evaluation of the patient and
surgical exploration, as stated by others®344, However, in some cases, perforations
occur without signs of peritoneal inflammation as stated by Rubin et al*4. We noted
one bladder and five bowel perforations in our study. The catheter tip was observed
extending from the anus in two cases, both of whom died from intractable gram-
negative infections. The risk factors determined in our study were comparable to
those previously reported, such as a higher risk of complications in the youngest.
age group, in congenital hydrocephalus, after emergency operations and after
operations performed in patients with an impaired level of consciousness. In this
study, 277 shunted children (43%) experienced shunt complications, and in 39 of
them the complication ended in death (14% of the patients with complications). In
the VP-shunted patients, there were 33 deaths following shunt-related complications
(21% of VP-shunted patients presenting with complications), while there were three
deaths each in VA- and CP-shunted patients (27% of VA-shunted and 37% of CP-
shunted patients presenting with complications). The absolute mortality for shunt-
related complications in each group was 11 percent in VP, 13 percent in VA and
18 percent in CP-shunted patients. Of 39 shunt-related deaths, 27 were due to
infection (not statistically significant). Keucher and Mealey?® reported that 31 percent
of surviving patients in their series still had their original VP shunt, compared to only
two percent still having a virgin VA shunt. In our series, 48 percent of VP-shunted
and 54 percent of VA-shunted patients still had their original shunts.

In conclusion, although the prognosis for hydrocephalic children has improved
remarkably during the last 30 years, since the introduction of shunt surgery, it
is still not possible to stop all the harmful complications. However, the treatment
of hydrocephalus and its complications is a highly complex and difficult matter
and needs close attention, knowledge and experience. We believe that
complications can be avoided to a great extent in experienced hands.
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RISK FACTORS ASSOCIATED WITH CORRECTIVE SURGERY IN
CONGENITAL SCOLIOSIS WITH TETHERED CORD’

Emre Acaroglu MD”, Ahmet Alanay MD™, Nejat Akalan MD
Biilent Atilla MD™', Erhan Bulutcu MD™"", Adil Surat MD™™"

SUMMARY: Acaroglu E, Alanay A, Akalan N, Atilla B, Bulutgu E, Surat A. (Departments
of Orthopedics, Neurosurgery, and Anesthesiology, Hacettepe University Faculty of
Medicine, Ankara, Turkey). Risk factors associated with corrective surgery in
congenital scoliosis with tethered cord. Turk J Pediatr 1997; 39: 373-378.

Severe neglected congenital scoliosis with tethered cord presents major difficulties
in management. The primary objective of this study was to identify the risk factors
associated with corrective scoliosis surgery in neglected cases presenting with
severe deformity.

Six patients who presented with such problems draw attention to the importance of
a staged anterior and posterior approach in order to obtain satisfactory functional
results. However, corrective surgery is associated with major neurologic and systemic
complications, and every effort should be made to intervene with the progression of
the deformity before corrective measures becomes necessary. Key words: tethered
cord, diastematomyelia, congenital scoliosis, surgery.

The close relationship between neural and vertebral development in the early
embryological period leads to a high incidence of neurologic malformations co-
existing with congenital scoliosis. Scoliosis associated with tethered cord may
be due to diastometamyelia or other occult intraspinal anomalies and tight filum
terminale, hence the tethering of the cord, or to congenital anomalies of the
vertebral column, or to paralysis associated with spinal cord tethering'3. The
goal of treatment for these patients is to obtain a stable spine in reasonably
good alignment over a level pelvis with preservation of normal sagittal alignment,
and ideally should be performed before any neurologic problem occurs.
Treatment in such cases consists of early untethering of the cord in a child with
a significant growth potential, and early recognition and fusion of the spinal
segments that are likely to be involved in a significant spinal deformity that may
in turn lead to spinal column inbalance in the frontal or sagittal planes.
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correction (from 45 degrees to 57 degrees). Another patient wo had the most
severe deformity in this group presented with a curve of 100 degrees and a
forced vital lung capacity of 850 ccs. She had undergone sequential anterior-
posterior surgery and demonstrated monoparesis of the left lower extremity after
this intervention. Despite prompt removal of the instrumentation allowing collapse
of the spinal column, her neurologic status gradually deteriorated to complete
paraplegia in one week. This complication could not be attributed to specific
pathology except very poor oxygenation of the cord because of respiratory
problems following surgery that necessitated continuous mechanical ventilation
via a tracheostomy for one week; she was weaned of the respirator in six weeks.
This patient died three months after her discharge because of an acute upper
respiratory tract infection.

Discussion

Diastematomyelia is the most common cause of dysraphism among the occult
intraspinal anomalies coexisting with congenital scoliosis, and it is the leading cause
of all spinal cord tethering™ 2. It has been estimated that five to 16 percent of patients
with congenital scoliosis have diastematomyelia. Other less common anomalies
presenting with tethered cord include: neuroenteric, epidermoid and dermoid cysts;
teratoma; neurofibroma; lipofibroma; fibrous bands; and a tight filum terminale.

The goal of the treatment of scoliosis associated with tethered cord, with or
without neurologic problems, should be prevention of the progression of any
deformity'-3-°, Severe congenital spinal deformities with spinal cord tethering
are clinically associated with impairment of pulmonary function, compression of
the abdominal viscera, and poor sitting and standing posture. Pain, increasing
spasticity, and decreasing motor function of the lower extremities are indications
for operative release of the tethered cord as well as spinal arthrodesis®. While
there is ongoing controversy regarding the treatment of tethered cord without
neurologic problems, it is generally accepted that symptomatic spinal cord
tethering presenting with severe scoliotic deformity should be released before
any attempt is made to correct the scoliosis':58. As the presence of intraspinal
abnormalities limits the ability of the spinal cord to move within the spinal canal,
which is likely to occur during correction of the deformity, distraction may cause
serious neurologic complications.

Formation or segmentation anomalies of the vertebrae are prone to produce an
imbalance in the longitudinal growth of the spine and result in progressive
congenital scoliosis. All patients with congenital curves should be monitored
closely for progression of the existing deformity. Accurate assessment of
neurological status should be made by serial examinations. Progression of the
deformity should never be permitted and should be prevented by early fusions,
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Winter et al.%3 suggested that in-situ arthrodesis of the spine is satisfactory for
most patients presenting with congenital curves. However, for neglected cases
of congenital scoliosis presenting with severe deformity and imbalance, an
attempt to correct the deformity surgically may be considered. Anterior and
posterior releases realised by sequential osteotomies and instrumentation may
allow for major correction of the spinal deformity as well as stabilization of
pulmonary function®. Patients with severe neglected congenital deformities
present a very difficult problem surgically as well as ethically.

When dealing with the severe curves associated with congenital vertebral or
neurologic anomalies, aiming to shorten the convexity of a curve, as was done
in the majority of cases in this series, appears to be safer than aiming to lengthen
the concavity. The only patient with harrington distraction instrumentation appeared
to have been operated on before the commencement of modern imaging
techniques and only luckily escaped severe neurologic complications, probably
because of the modest amount of correction that could be obtained. Correction
of a severely deformed spinal column is a very demanding procedure and should
be performed by experienced surgeons. These operations have been associated
with a high incidence of complications such as neurologic deterioration, loss of
correction due to pseudoarthrosis, sepsis, and cardiopulmonary or urinary system
problems. Routine intraoperative monitoring of cord function during corrective
surgery is essential to avoid neural complications3.

The severe complication that occurred in one patient in our series needs to be
emphasized. The occurrence of neurologic involvement despite the routine wake-
up test during surgery and its progression to complete paraplegia during the
postoperative period while the patient was in severe respiratory distress suggest
the posibility of poor spinal cord oxygenation coupled with surgical trauma as
the cause. This patient, as stated above, was the most recently operated case
in this series and eventually died due to respiratory problems. Our experience
with this patient suggests that the general respiratory status of the patient may
be the most important prognostic factor, and any severe restriction of pulmonary
function before corrective surgery for congenital scoliosis should be evaluated
very carefully; moreover, both the patient's and the medical center's ability to
withstand such major surgery should be taken into consideration.

In conclusion, for severe cases of congenital spinal deformity associated with
tethering of the spinal cord, corrective surgery remains a procedure associated
with a high complication rate. Six patients who presented with such problems
drew attention to the importance of a staged anterior and posterior approach
in order to obtain satisfactory results. The general circulatory and respiratory
condition of the patient may be major factors affecting the neurologic and overall
prognosis of the patient and should be taken into consideration before surgery.
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ACUTE PANCREATITIS IN A PATIENT WITH
GLUTARIC ACIDEMIA TYPE I
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SUMMARY: Coskun T, Gogiis S, Akgdren Z, Tokath A, Ozalp i. (Nutrition-Metabolism
and Pathology Units, Department of Pediatrics, Hacettepe University Faculty of
Medicine, Hacettepe-Ankara, Turkey). Acute pancreatitis In a patient with glutaric
acidemia type Il. Turk J Pediatr 1997; 39: 379-385.

- We describe a two-year-old girl who presented with coma following an upper
respiratory tract infection. Nonketotic hypoglycemia, metabolic acidosis and mild
hyperammonemia were detected. The urinary organic acid profile was consistent with
glutaric aciduria type Ill. Pancreatitis was diagnosed at autopsy. Although pancreatitis
has been described in a number of inborn errors of metabolism including organic
acidemias, to the best of our knowledge this is the first report of acute pancreatitis
occurring in glutaric acidemia type Il It was stressed, therefore, that this complication
should be searched for in organic aciduria patients, and the measurement of plasma
amylase and lipase levels should be added to the battery of laboratory Investigations /
in such cases. Key words: glutaric acidemia type Il, pancrealitis.

The number of reports on the occurrence of acute and chronic pancreatitis in
patients with inborn errors of metabolism has been increasing in recent years.
Among the metabolic diseases reported with accompanying pancreatitis are
maple syrup urine disease’, isovaleric acidemia', methylmalonic acidemia’,
propionic acidemia?, 3-OH-3-methy! glutaric aciduria®, homocystinuria®, Pearson
syndromeS, cytochrome c oxidase deficiency®, glycogen storage disease
type 1”8 and carnitine palmitoyltransferase Il deficiency®. Glutaric acidemia type
| was added to the list most recently'®. To our knowledge, acute pancreatitis
in glutaric acidemia type |l or multiple acyl CoA dehydrogenation deficiency
has not previously been described. In this report we describe acute pancreatitis
occurring in a two-year-old girl with glutaric aciduria type Il.

Case Report

The patient, a two-year-old female, was admitted to Hacettepe University Ihsan
Dogramaci Children's Hospital in a coma following a brief period of seizure. She
had an upper respiratory tract infection characterized by fever, nasal discharge
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and cough that started two days prior to her admission, and was hospitalized
with the presumptive diagnosis of Reye's syndrome or encephalitis. Her parents
were first cousins, and two siblings were healthy. She had reportedly been
hospitalized at a local hospital for approximately one week with a suspected
diagnosis of "aseptic meningitis" when she was six months old.

On physical examination, the patient's general condition was poor and she was
unconscious. She had grunting respirations. The body temperature was 36.5 °C,
pulse 120, and respirations 28/minute. The liver was palpable four centimeters
below the right costal margin. Deep tendon reflexes were found to be slightly
increased, and the Babinski sign was positive bilaterally. Her body weight was
15 kg (> 90" percentile), length 85 cm (< 50lh percentile), and head
circumference 46 cm (< 10" percentile).

Laboratory values included Hb: 10.4 g/dl, Hct: 30.7%, WBC: -8.700/mm?3 with
90% polymorphonuclear leukocytes, 8% lymphocytes and 2% band forms.
Urinalysis was normal. Serum electrolytes were sodium: 135 mEq/L, potassium:
6.2 mEqg/L, chloride: 87 mEqg/L, and HCOj;: 11 mEg/L. Serum glucose was
11 mg/dl, BUN: 24 mg/dl, calcium: 9.5 mg/d!, phosphorus: 7 mg/dl, SGOT:
702 U/L, SGPT: 401 U/L, alkaline phosphatase: 202 U/L, total bilirubin: 0.6 mg/dl
(conjugated fraction: 0.4 mg/dl), total protein: 7.1 g/dl, albumin 4.7 g/dl, creatine
phosphokinase: 3,829 U/L, and arterial pH: 7.41. The blood ammonia level was
180 pg/dl (normal: 20-120 pg/dl), lactate: 27.3 mg/dl (normal: 10-14 mg/dl), and
pyruvate: 2.8 mg/dl (normal: 0.5-1.0 mg/dl). The prothrombin and partial
thromboplastin times were 15.5 and 30 seconds, respectively. EEG revealed
a widespread suppression of the cerebral bioelectric activity. Cranial computed
tomography demonstrated brain edema. A fatty liver was found on abdominal
ultrasonography. Gas chromatographic-mass spectrometric analysis of urine was
consistent with glutaric aciduria type Il.

Despite mechanical ventilation and parenteral administration of dextrose, fluids,
fresh frozen plasma, bicarbonate, vitamin K, antibiotics and acyclovir, the patient
died on the sixth day of admission.

Autopsy revealed a pale liver weighing 540 g (normal: 430 g). The brain was
edematous with a weight of 1125 g (normal: 1012 g). The pancreas
(weight: 48 g, normal: 19.9 g) was also edematous and had hemorrhagic areas.
No congenital anomaly was detected.

Fatty infiltration of the liver with both small- and large-sized lipid vacuoles was found
on microscopic examination (Fig. 1). Frozen sections of the liver showed diffuse
staining with oil red O. Microscopic examination of the pancreas disclosed an acute,
diffuse and hemorrhagic pancreatitis and necrosis of the peripancreatic fat tissue
(Fig. 2). Sections of the brain revealed edema and anoxic changes. There was
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LEPRECHAUNISM IN TWO TURKISH PATIENTS'
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SUMMARY: Gﬁrgey A, Gogils S, Saatgi U, Bilginturan N, Yordam N, Coskun T, Ozkutlu -
S, $ahin N. (Department of Pediatrics, Hacettepe University Facuity of Medicine,
Ankara, Turkey). Leprechaunism in two Turkish patients. Turk J Pediatr 1997; 39: 387-393.

Wae report two cases of Leprechaunism with the classical features. The first case had
hyperglycemia and severe hyperinsulinemia. The postmortem examination of the second
child revealed enlargement of both ovaries, islet cell hyperplasia in the pancreas, and
cholestasis and paucity of bile ducts in the liver. Cystic changes were noted in the ovaries,
and the kidneys contained a few small cortical cysts. Both patients died at early ages.
Key words: leprechaunism, insulin resistance, Donohue syndrome, islet cell hyperplasia.

Leprechaunism is a rare autosomal-recessive syndrome characterized by a gnome-
like appearance, decreased subcutaneous adipose tissue, hirsutism, enlarged
genitalia, and intrauterine and neonatal growth retardation'-'°. Associated metabolic
abnormalities include insulin resistance with hyperinsulinemia and postprandial
glucose intolerance'’-'®, Mutations in the insulin receptor gene have been
described in patients with leprechaunism, and most have homozygote missense
or compound heterozygote mutations'®'7, However, homozygous nonsense’
mutation in the insulin receptor gene has also been described in an infant with
leprechaunism'S, These patients are also subject to episodes of paradoxical fasting
hypoglycemia, which may be due to poor availability of gluconeogenic substrates'.
As far as we know, this phenomenon is rare in Turkey'®.

Here, we report two unrelated Turkish patients with this syndrome, one of whom
was diagnosed with leprechaunism on postmortem examination.

Case Reports
Case 1

A three-month-old male was referred to Hacettepe Children’'s Hospital for
evaluation of hyperglycemia. His history revealed that he was the third product
of a marriage between first cousins, and his sister had died of an ovarian cyst
following surgery at the age of eight months. His birth weight was 1800 g. Physical
examination revealed findings of leprechaunism including growth retardation,
widely spaced eyes, depressed nasal bridge, large ears, gum hypertrophy,
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Donohue et al.? proposed the term *leprechaunism® for this disorder. Since then
only a few patients with the syndrome have been studied extensively. Our patients
had clinical, biochemical and pathological findings for the diagnosis of
leprechaunism. Another genetic syndrome with insulin resistance is congenital
generalized lipoatrophy?®. Although these two syndromes share some features
such as hypertrichosis, cardiomyopathy, hypertriglyceridemia, hyperglycemia
and growth retardation, a syndrome is defined based on the presence or absence
of specific clinical features. For example, in lipoatrophic diabetes, there is atrophy
of subcutaneous fat. Fasting hypoglycemia, hyperglycemia/hyperinsulinemia after
meals, and multiple abnormal features are specific to leprechaunism?’.

At least 52 patients with this syndrome had been reported as of 1993'!. There
are fever than 30 autopsy reports in the literature’1% 13:21-22. A common pathologic
finding is the presence of large, cystic ovaries in females''°, Enlargement of
the testis and penis in some male patients and hyperplasia of pancreatic islet
cells have been described™'°. In a review of 19 autopsy cases of leprechaunism,
12 cases (63%) had pancreatic islet cell hyperplasia®®. The ovaries and pancreas’
of Case 2 had these histopathologic features while the sister of Case 1 had
died following surgery for ovarian cysts. Hepatic, pathology in leprechaunism
is not uniform. The histologic appearance of the liver may be normal® 5, although,
cholestasis bile duct proliferation and hemosiderosis have been detected in the
liver of some cases' 2488, |n this disorder, muitiple small nodules composed
of large, pale foamy hepatocytes with large quantities of glycogen and little fat
and iron have been also described in the liver? ¢, David and Goodman? reported
four infants who had hepatic pathology characterized by marked hemosiderosis,
cholestasis with severe diminution of the number of portal intrahepatic bile ducts
and formation of bile lakes and pseudoglandular structures in the hepatic lobules.
The liver of Case 2 also showed cholestasis, hemosiderosis, increased fibrous
tissue and paucity of bile ducts in the portal areas. Recently a case of
leprechaunism with a congenital bilateral tumors of the ovaries and
cytomegalovirus hepatitis was reported?3,

Kidney enlargement as well as histologically tubular dilatation, calcification with
intratubular granules or both, have also been described in leprechaunism24- 8- 10,
Medullary nephrocalcinosis and kidney enlargement were present in Case 1.
Recently a 13-year-old girl with leprechaunism who developed hypertension and
albuminuria was described, and renal and glomerular enlargement as well as
morphometric glomerular changes similar to those seen in patients with diabetic.
nephropathy were observed?®. Although the weight of the kidneys in our Case
2 was increased, the histologic appearance was normal apart from congestion
and the peresence of a few small cortical cysts. Myocardial hypertrophy has
also been described in some cases'® '2, and was present in Case 1 but not
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SUMMARY: Kabasakal C, Keskinoglu A, Mir S, Bagdemir G. (Department of Pediatric
Nephrology, Ege University Faculty of Medicine, izmir, Turkey). IgA nephropathy
occurring in two siblings of three families. Turk J Pediatr 1997; 39: 395-401.

There have been suggestions Iin the literature that IgA nephropathy may be familial.
Genetic factors may influence the development of disease in an association between
HLA antigens and IgA nephropathy. At the present time, no conclusion can be drawn.
Here, two siblings with typical IgA nephropathy in three families are presented. A
relation between HLA and IgA nephropathy was not detected In these family studies.
The first family involved a 14-year-old girl and her brother, who at the age of 12 years
were admitted to the hospital with macroscopic hematuria. All of the investigations,
Including serum IgA levels (104 mg/dl and 102 mg/dl respectively) showed normal
kidneys with IgA deposition In the mesangium of the glomeruli. In the second family,
a 15-year-old boy and his brother at nine years of age were admitted with macroscopic
hematuria and gross hematuria, respectively. Laboratory investigations were normal.
The serum IgA level (287 mg/dl) was normal in the first patient but the second was
elevated at 485 mg/dl. IgA deposits were observed in the glomerular mesangium in
these patients. The third family consisted of a 15-year-old boy and his nine-year-old
sister who were both admitted with microscopic hematuria. Serum IgA levels (193
and 131 mg/d|, respectively) and laboratory investigations were normal. Renal biopsy
specimens revealed C3 and IgA depositions in the glomerular mesangium of both
siblings. In the first family the patients were HLA identical, while in the others the
siblings were cne-haplotype identical. Aithough IgA nephropathy and HLA antigens
are strongly assoclated in the literature, we could not find this association. Key words:
IgA nephropathy, familial, HLA, lymphocyte subsets.

Primary IgA nephropathy (pIgAN) is a clinical entity characterized by recurrent
hematuria, asymptomatic microhematuria and/proteinuria in the absence of
systemic disease, liver disease or lower urinary tract diseases. Inherited factors
are known to be important in the pathogenesis of IgA nephropathy’-2. Recently,
the occurrence of the disease in siblings, or one or more family members of
patients, has been reported34. In this report, two siblings with typical IgAN in
three families are presented. Routine biopsy of the siblings at the onset of disease
revealed extensive IgA deposition in the mesangium; six patients, two parents
and four healthy family members appear not to have a single identical HLA
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of pIgAN in some patients. Some immunological abnormalities, such as high
serum levels of IgA, an increased number of IgA-bearing B lymphocytes,
increased expression of IL-2 receptors and HLA-DR (+) T cells, indicate that
at least some determinants of pIgA may be under genetic control. Furthermore,
some environmental factors may have effects on this familial tendency.

10.

11.
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SUMMARY: Titiinciioglu S, Kantar M, Tekgil H, Candan C. (Neurology Unit,
Department of Pediatrics, Ege University Faculty of Medicine, izmir, Turkey). Akinetic
mutism due to diphenylhydantoin toxicity. Turk J Pediatr 1997; 39: 403-407.

Akinetic mutism (AM) is a rare, specific, unconscious state. An AM patient seems
to be awake, lacks mental activity, is unable to speak, and does not respond to any
environmental stimulus. Cyclical sleep and awake states are maintained, and
Incontinence is present. Various tactors such as tumor, vascular events, drug use
and radiotherapy are responsible for the development of AM.

A 12-year-old epileptic patient displayed AM and diphenylhydantoin toxicity (DPH).
She seemed awake, was unable to speak or to understand, and had no movements
with either spontaneous or noxious stimuli. Her serum DPH level was greater than
40 pg/ml. Magnetic resonance imaging (MRI) showed mild cerebellar atrophy. All known
causes of AM were excluded. The AM state in this patient was considered to be due
to toxic DPH levels. She regained her motor and mental activity within two months
after carbamazepine was administered to replace DPH. She was symptom-free when
examined at the two-year follow-up. No similar adverse effect of DPH has been reported
to date. Key words: diphenylhydantoin, akinetic mutism, adverse effect.

Akinetic mutism (AM) is a rare, specific, unconscious state. An AM patient
appears to be awake, lacks mental activity, is unable to speak, and does not
respond to any environmental stimulus. Cyclical sleep and awake states are
maintained, and incontinence is present. Possible causes of AM include
cerebrovascular accident, craniopharyngioma, cardiac arrest, severe
hypoglycemia, carbon monoxide intoxication, several drugs, central pontine
myelinolysis (CPM), radiotherapy, trauma, tumor, hydrocephaly, Wernicke-
Korsakoff disease and tuberculous endocarditis’?. A case with AM possibly
due to diphenylhydantoin (DPH) toxicity is presented.

Case Report

A 12-year-old female had been taking DPH at a dose of 300 mg/d for generalized
convulsions. She had recently been admitted to a state hospital for gait disorder
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NETHERTON'S SYNDROME AND NEONATAL

HYPERNATREMIA®
A Case Report

eo0e

Hacer Ergin MD”, ilknur Kiig MD™, Giilsevin Tekinalp MD

SUMMARY: Ergin H, Kilig i, Tekinalp G. (Department of Pediatrics, Hacettepe University
Facuity of Medicine, Ankara, Turkey). Netherton's syndrome and neonatal
hypernatremia. A case report. Turk J Pediatr 1997; 39: 409-413.

Netherton's syndrome is characterized by ichthyosiform desquamation, bamboo hair
and often atopic diathesis. It is transmitted as an autosomal-recessive trait. In this
paper we report a baby with Netherton's syndrome who developed hypernatremia
during the neonatal period. This complication should be remembered in erythrodermic
infants as a preventable cause of neonatal morbidity. Key words: Netherton's syndrome,
newborn, hypernatremia.

In 1958, Netherton's syndrome was first described as a hair shaft defect (bamboo
hair), pruritis and congenital ichthyosiform erythroderma (CIE)'2. Since then,
Netherton's syndrome has come to indicate the triad of the hair shaft defect,
an atopic diathesis and either ichthyosis linearis circumflexa (ILC) or CIE. It is
transmitted as an autosomal-recessive trait®>. In addition to these diagnostic
criteria, some patients have been noted to have hypernatremia in the newborn
period, aminoaciduria, mental deficiency, neurologic defects, delayed growth,
recurrent infections, and hyper-or hypoglobulinemia?.

In this report, we present a newborn with a rare combination of Netherton's
syndrome, CIE and hypernatremia.

Case Report

A seven-day-old girl was admitted to our hospital with erythematous, peeling
skin. Her parents were first-degree relatives who were both healthy. She was
born by normal vaginal delivery at term (39 weeks) following an uneventful
pregnancy. At birth she weighed 2550 g (10%-25" percentile) and had an Apgar
score of seven at five minutes. It was learned that the patient's three-year-old
brother had died of degenerative brain disease (unknown origin). The patient’s
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plasma and urinary amino acid analyses, and scalp hair on light microscopic
examination were normal. Staphylococcus aureus was isolated from the umbilical
culture.

In order to correct the fluid and electrolyte imbalance, we began administering
intravenous fluids to the patient (160 mi/kg/day, 1/5 isotonic saline in five percent
dextrose solution). We treated the omphalitis with penicillin (100,000 U/kg/day)
and netilmycin (5 mg/kg/day). We administered phenobarbital for spasticity and
five percent lactic acid in vaseline for the skin lesions. After the fluid and
electrolyte imbalance was corrected, her mild proteinuria resolved the spasticity
was corrected and the biochemical values became normal. Lamellar scaling
cleared up and the erythema diminished after treatment with five percent lactic
acid in vaseline. After one week of treatment in the hospital, the patient was
discharged. It was learned that she died at home at the age of 40 days. The
cause of death was not detected.

Discussion

Netherton's syndrome has a clinical spectrum ranging from congenital
ichthyosiform erythroderma (CIE) to ichthyosis linearis circumflexa (ILC). The
skin lesions in the newborn period are characterized by lamellar ichthyosis; in
adults these lesions change to ichthyosis linearis circumflexa®. Our patient with
diffuse erythroderma and lamellar ichthyosis' can be defined as having CIE.
Beginning with a collodion baby appearance is a very rare condition, was not
seen in a series of 69 patients with Netherton's syndrome’. We also did not
detect a collodion baby appearance in our patient. Hair shaft anomalies in
Netherton's syndrome are different manifestations of the same keratinization
defect. These hair anomalies represent a large spectrum such as trichorrhexis
nodosa, pili torti, monilethrix, angle-bent hair, and trichorrhexis invaginata, which
is the latest stage®. Different hair shaft defects can be detected in the same
family or in different regions of the same patient®. Hair shaft dysplasia is very
rare in the newborn period, and can be due to the absence of dysplasia and
a later presentation or to insufficient examination. In a series of 90 newborns
with Netherton's syndrome, a hair shaft defect was noted in four patients®.
Bamboo hair and other hair shaft defects were not detected in either the parents
or our patient. We think that further investigations for hair dysplasia, would be
beneficial.

In the literature, severe hypernatremia in the newborn period was reported in
13 of 99 patients without gastrointestinal and renal diseases?819, It has been
reported that the CIE phenotype of Netherton's syndrome is associated with
severe hypernatremia®. Hypernatremia, rarely seen in the neonatal period, was
also found in our patient. The causes of hypernatremia, including diarrhea, high
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fever, polyuria, insufficient water intake due to poor sucking, and treatment with
NaHCO,, were not detected in our case. The urinary specific gravity showed
a concentrating ability, making a diagnosis of diabetes insipidus unlikely. A
diagnosis of hypernatremia, which has been recognized in premature infants
born between 24 and 30 weeks of gestation, was not considered because our
patient was a term baby. The mechanism of hypernatremia in Netherton's
syndrome is not clear. Abnormal renal sodium handling, which is thought to be
one etiology of hypernatremia, has not been found in patients with Netherton's
syndrome. The most probable cause of hypernatremia in patients with Netherton's
syndrome is the loss of transepidermal water. On electron microscopic
examinations, the finding of basal membrane thickness supports this
hypothesis'!. However, if this hypothesis is correct, the question arises as to
why hypernatremia is not reported more often in neonates who are erythrodermic
for another reason, not just as a result of Netherton's syndrome.

In the neonatal period, in the lamellar ichthyosis form of Netherton's syndrome, the
skin loses its ability to form an effective barrier. Both skin water homeostasis and
temperature regulatory function are defective. Garty et al.® reported hypothermia
in four of five patients with hypernatremic dehydration and congenital lamellar
ichthyosis. We did not detect hypothermia in our patient during her hospitalization.

In the follow-up of patients with Netherton's syndrome, 26 percent of cases have
been found to have staturo-ponderal retardation, 16 percent mental retardation,
and 13 percent atopic diathesis. Intestinal malabsorption also has a role in staturo-
ponderal retardation8. We observed our patient only in the newborn period, so
her mental development, atopic status and staturo-ponderal state could not be
evaluated.

Oral vitamin A, zinc, topical tretinoin, topical steroids, propylene glycol and five
percent lactic acid lotions have been used and found ineffective in the treatment
of Netherton's syndrome’2. In other studies, five percent'® and 12 percent lactic
acid solutions'? were reported as effective. Photochemotherapy and
chemotherapy (cyclophosphamide) have also been used in therapy®'4. We
treated our patient's skin lesions with five percent lactic acid in vaseline.

The possible diagnoses of Netherton's syndrome and hypernatremia should be
remembered in newborns with lamellar ichthyosis. Early recognition of
hypernatremia and prompt institution of corrective fluid and electrolytes may
prevent avoidable neonatal morbidity in these erythrodermic neonates.
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SUMMARY: Karabiyik N, Oduz F, Sidal M, Hekim N, Kayserili H. (Department of
Pediatrics, istanbul University Istanbul Facuity of Medicine, istanbul, Turkey) A case
of brachyolmia. Turk J Pediatr 1997; 39: 415-420.

Brachyolmia refers to a form of skeletal dysplasia characterlzed by general
platyspondyly without significant epiphyseal, metaphyseal or diaphyseal changes In
long bones. Three, possibly four, types of brachyolmia have been defined: Type |-
Hobaeck-Toledo type, Type ll-Maroteaux and Type lll. We report a patient with
brachyolmia and present the clinical and radiological findings. A 15-year-old boy
presented to our Outpatient Department because of his short stature. His height,
welight, head circumference and arm span were 127 cm (<3™ percentile), (3"" percentile)
39 kg, 55 cm (50'"-75'"" percentile), and 142 cm respectively, and his upper segment/
lower segment ratio was 0.91. His neck and trunk were short. He had severe
kyphoscoliosis. Slit-lamp examination was normal. Radiologic features Included
platyspondyly in cervical, thoracic and lumbar vertebrae as well as kyphoscollosis. .
Bilateral coxa valga and mild acetabular irregularities were noticed on pelvic
radiographies. Levels of chondroitin and heparan sulphate as well as the
glycosaminoglycan/creatinine ratio were elevated in the 24-hour urine specimen. The
activities of N-acetylgalactosamine-6-sulphatase, B-galactosidase and f-
hexosaminosidase were all normal in fibroblast culture. Although the x-ray findings
of this patient are consistent with both Types | and lll, recessive inheritance and
glycosaminoglycan anomalies point to Type | brachyolmia. Key words: skeletal
dysplasia, brachyolmia, dwarfism.

The brachyolmia are associated with short-trunk dwarfism, and major
radiographic changes are present in the spine. Usually there are no epiphyseal,
metaphyseal or diaphyseal changes in the long bones. There are three, possibly
four, types of brachyolmia. Type | (Toledo-Hobaek Type), Type Il (Maroteaux
Type), and Type il (Dominant Type). In this paper, we describe a male patient
with the radiological features of brachyolmia.
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also had corneal opacities and precocious anterior rib calcification. Later, Sewell
et al® also reported qualitative glycosaminoglycans anomalies in one case with
Type | brachyolmia.

Type |l (Maroteaux Type) cases differ from Type | in having rounded vertebral
edges, mild endplate irregularities, and normal or broadened intervertebral disc
spaces. Mild facial anomalies have been described. Precocious falx cerebri
calcification can be seen. This condition is transmitted as an autosomal-recessive
trait2.

Type |l has been described in a mother and son in which there was severe
involvement of the vertebrae similar to that in Type I, as well as severe cervical
platyspondyly. Type Ill was described in this family, suggesting autosomal-
" dominant inheritance. These patients also had the most severe scoliosis and
demonstrated marked cervical vertebral flattening and irregularity®. A report from
South Africa in 1994% described a mother and her son as having autosomal-
dominant type brachyolmia, but they differed from previously documented
autosomal-dominant cases of brachyolmia in terms of the severity of their
platyspondyly and the shape of their vertebral bodies.

There is some controversy concerning the classification of this disorder. In our
case, a first-degree-cousin marriage, body habitus similar to siblings and some
of the radiological findings suggest Hobaek-type brachyolmia, which is an
autosomal-recessive disorder. However, the severe kyphoscoliosis and cervical
vertebrae findings suggest Type Il brachyolmia, which is an autosomal-dominant
disorder. These radiological and genetic differences support genetic heterogenity
of brachyolmia. As a result, our patient may be an example of this heterogenity.
We conclude that further investigation is needed to classify brachyolmia.
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RADIOFREQUENCY CATHETER ABLATION TREATMENT
OF A CHILD WITH DILATED CARDIOMYOPATHY
SECONDARY TO CHRONIC ECTOPIC ATRIAL
TACHYCARDIA'

Ugur Kemal Tezcan MD™, Erdem Diker MD", Murat Ozdemir MD"
Gilimser Heper MD™, Sengiil Cehreli MD™™, Siber Géksel MD™"

SUMMARY: Tezcan UK, Diker E, Ozdemir M, Heper G, Gehreli S, Goksel S. (Cardiology
Department, Yilksek ihtisas Hospital, Ankara, Turkey). Radiofrequency catheter
ablation treatment of a child with dilated cardiomyopathy secondary to chronic ectopic
atrial tachycardia. Turk J Pediatr 1997; 39: 421-427.

Ectopic atrial tachycardia (EAT) is a rare but reversible cause of dilated
cardiomyopathy (DCMP). The diagnosis and the definite control of the arrhythmia are
essential for the regression of DCMP. Unfortunately, conventional antiarrhythmic drugs
usually fail to control the arrhythmia, and the resuits of surgery or direct current
ablation are suboptimal. Recently, radiofrequency (RF) catheter ablation has been
evolving as a safe and effective therapy for EAT.

This report describes the RF ablation treatment of a 14-year-old boy with DCMP
secondary to chronic EAT. Activation mapping was used for the purpose of ideritifying
the focus origin located just anterior to the coronary sinus os. RF energy applied at
this focus successfully terminated the tachycardia. No complications related to the
procedure were observed. RF ablation not only caused elimination of the EAT but
also led to improvement in left ventricular function as early as two weeks after the
procedure, and complete resolution of DCMP in three months. Key words: ectopic atrial
lachycardia, dilated cardiomyopathy, radiofrequency catheter ablation.

Ectopic atrial tachycardia (EAT) is among the few reversible causes of dilated
cardiomyopathy (DCMP)'. The arrhythmia usually presents in children or young
adults?. When the tachycardia is terminated, ventricular function normalizes over
weeks to months®4. EAT is generally difficult to control with antiarrhythmic
medications®, and the results of cardiac surgery are suboptimal®’.

Radiofrequency (RF) ablation is now evolving as a safe and effective therapy
for EAT®-10,

This report describes the diagnosis and RF ablation treatment of a child with
DCMP due to chronic EAT.
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interval and the existence of atrioventricular (AV) block despite continuation of
supraventricular tachycardia, confirms the diagnosis of atrial tachycardia'?. In
our case the surface electrogram revealed inverted P waves in the inferior leads,
but a variable PR interval or the existence of AV block despite continuation of
the supraventricular tachycardia was not observed. In this instance a through
electrophysiologic study was performed to disclose an atrioventricular accessory
pathway or atrioventricular nodal reentry, and ectopic atrial tachycardia originating
from a focus just anterior to the coronary sinus os was confirmed by standard .
electrophysiologic techniques.

The use of antiarrhythmic drugs in the therapy of EAT is limited because of their
in effectiveness and negative inotropic side effects®'3. Likewise, associated
morbidity and technical difficulties limit the use of surgery and direct current
catheter ablation®'4. is now evolving as a safe and effective therapy for a variety
of cardiac arrhythmias, including tachycardias utilizing accessory pathways,
atrioventricular nodal reentry, and EAT®9'S, RF energy is a form of electrical
energy generated from a high-frequency (300-750 Khz) alternating current. Tissue
lesions are created with the formation of coagulation necrosis, primarily produced
through resistive heating. Acute success with this method is achievable in 80
to 95 percent of cases of EAT®%1'®, Recurrence rates of less than 10 percent

have been reported®. EAT did not recur in our patient in 12 months of
follow-up.

In conclusion, RF ablation appears to be a safe and effective therapy for EAT
and may be the treatment of choice for patients with ventricular dysfunction
secondary to the arrhythmia.
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BICUSPID AORTIC VALVE AND COARCTATION OF AORTA’
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SUMMARY: Sangiil A, Yurdakul Y, igbir S, Mercan S, Celiker A. (Department of Thoracic
and Cardiovascular Surgery, Hacettepe University Faculty of Medicine, Ankara, Turkey).
Bicuspid aortic valve and coarctation of aorta. Turk J Pediatr 1997; 39: 429-432.

Bicuspid aortic valve (BAV) and coarctation of aorta (COA) are frequently seen
together. It is believed that these malformations result from a single developmental
diathesis. A case is presented of COA, aortic stenosis and aneurysm of the ascending
aorta corrected by patch aortoplasty and commisurotomy. An aneurysm at the site
of the coarctation repair can develop as late as 20 to 25 years after surgery. Almost
all of the aneurysms described have occurred in patients undergoing patch aortoplasty.
We do not recommend this technique except in special cases. Key words: bicuspid
aortic valve, coarctation of aorta, aneurysm.

Bicuspid aortic valve has long been known to be common in patients with
coarctation. It was found in 23 percent of the cases studied by Abbott! and
in 25 percent of the series of Benkwitz and Hunter?. Tawes and associates®
note in their report that among 250 living children with long-term follow-up, 32
(13%) had clinical evidence of aortic valve disease (mainly stenosis but also
incompetence).

McKusick® suggested that in patients with coarctation of aorta (COA) and
bicuspid aortic valve (BAV) cystic medial necrosis occurs due to aortic wall
weakness. Aneurysm, dissection and rupture may also develop in these patients
due to surgical repair®.

We present here a patient who developed an ascending aortic aneurysm 11
years after repair of aortic coarctation with patch aortoplasty.
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Discussion

Valvar heart disease may complicate the long-term management of patients who
have undergone coarctation repair, and occasionally prevents a good outcome®.
In one study, surgery for aortic stenosis was required at three to seven years
of age in seven percent of patients whose coarctation was repaired in infancy’.

A significantly large number of patients with bicuspid valves will require surgery
for calcific aortic stenosis in the fifth or sixth decade of life.

A true or false aneurysm may occur late postoperatively after repair of COA.
Because the stiff patch transmits additional tension to the adjacent elastic aortic
wall, a true aneurysm after a Dacron patch repair has always been associated
with a false (suture line) aneurysm. In Barrat-Boynes' series? the incidence of
aneurysm was 10 percent but increased to 25 percent in the eight patients
followed 15 years or more. In the same report, aneurysm had not occurred in
patients operated on before 10 years of age. Our patient was 11 years old at
the time of his first operation. Dissection may occasionally occur in either the
ascending or descending aorta, proximal or distal to the coarctation repair site,
which may also lead to aneurysm formation.

We conclude that in cases of childhood aortic coarctation, if the patient is greater
than 10 years old, patch aortoplasty can be performed instead of end-to-end
anastomosis because of the low incidence of recurrent coarctation. However,
because almost all aneurysms described have occurred in patients undergoing
patch aortoplasty, we do not recommend this technique.

COA can be well repaired from an anterior midline approach through median
sternotomy using cardiopulmonary bypass if the patient has a concomitant
intracardiac defect. The advantage of this option is that reoperation may be
avoided.

REFERENCES

1. Abbott ME. Coarctation of the aorta of the adult type. Am Heart J 1928; 3: 381-421, 574-618.

2. Benkwitz KB, Hunter WC. Combined infantile and adult coarctation of aorta coincident with
occlusion of vena cava superior. Report of a case. Am J Pathol 1937; 13; 289-310.

3. Tawes RL Jr, Berry CL, Aberdeen E. Congenital bicuspid aortic valves associated with coarctation
of the aorta in children. Br Heart J 1969; 31: 127-128.

4. McKusick VA. Association of congenital bicuspid aortic valve and Erdheim's cystic medial
necrosis. Lancet 1972; 1: 1026-1027.

5. Schlatmann TJM, Becker AE. Histologic changes in the ascending aorta: implication for dissecting
aortic aneurysm. Am J Cardiol 1977; 39: 13-20.

6. Bergdahl L, Bjork VO. Jonasson R. Surgical correction of coarctation of the aorta. Influence
of age on late results. J Thorac Cardiovasc Surg 1983; 85: 532-536.

7. Kirklin JW, Barrat Boynes. Coarclation and bicuspid aortic valve. In: Kirklin JW (ed). Cardiac
Surgery (2" ed) Vol. 2. New York: Churchill Livingstone; 1993: 1279.





mailto:isas@netvision.net.il
mailto:mm@meetingmakers.co.uk

BERLIN, 4-6 SEPTEMBER 1997
IV" INTERNATIONAL WORKSHOP: "DIABETIC ANGIOPATHY IN CHILDREN"
INTERNATIONAL SOCIETY FOR PEDIATRIC AND ADOLESCENT DIABETES

Inquiries to: Stuart Brink, MD
Secretary-General
International Society for Pediatric
and Adolescent Diabetes
c/o New England Diabetes and
Endocrinology Center
40 Second Ave., Suite 170
Waitham, MA 02154-1132
U.S.A.
Phone : 617-890-3610
Fax :617-890-3612
E-mail : sbrink@opal.tufts.edu

BAKU, 21-25 SEPTEMBER 1997
IV'" REGIONAL CONGRESS OF PEDIATRIC SOCIETIES OF CENTRAL ASIAN AND
OTHER TURKISH-SPEAKING COUNTRIES WITH INTERNATIONAL PARTICIPATION

Inquiries to: Prof.Dr. Namazova Adile Avazkizi
Kigik Deniz Kiagesi 4
Sahiyye Nazirliyi
Baku
AZERBAIJAN
Phone : 994-12-939612
Fax :994-12-988559

SYDNEY, 23-25 OCTOBER 1997
BREASTFEEDING-THE NATURAL ADVANTAGE

Inquiries to: Nursing Mothers' Association of Australia
NMAA 1997 Conference
PO Box 3124, Tamarama, NSW, 2026
AUSTRALIA
Phone : +61 3 9877 5011
Fax :+61 2 9389 4504

iZMIR, 30-31 OCTOBER 1997
IVIP NATIONAL METABOLIC DISEASES AND NUTRITION SYMPOSIUM

Inquiries to: Prof.Dr. Benal BlyUkgebiz
Dokuz Eyli! Universitesi
Tip Faklltesi
Gocuk Saghg ve Hastaliklari
Anabilim Dali
35340 Inciralti, 1zmir
TURKEY
Phone : +90-0-232-277 77 77
Fax :+490-0-232-278 84 13 Ext. 3608


mailto:sbrink@opal.tufts.edu




NOTICE TO AUTHORS

The Turkish Journal of Pedialrics is an English publication of original articles, case reports, reviews of the literature,
case of the month, short communications, clinicopathological exercises and letter to the editor in the field of
pediatrics, and will consider papers from authors of all countries. Original articles should report scientific findings
within the pediatric field of interest. Case reports should contain accounts of rare syndromes, new diagnostic tools
and methods, new kinds of treatment and laboratory research with foreseeable practical application. Review arlicles
should contain an objective account of different points of view and an internationally representative bibliography.
Authors considering submission of review articles of medical progress are encouraged to consult with the Editor
before submission. Papers should in general not exceed 15 wrilten pages for original articles or 7 for case reports
and reviews of the literature, including tables, figures and illustralions. All papers are subject to editorial revision
for the purpose of conformity to the style adopted by The Turkish Journal of Pediatrics, and authors may be requested
lo shorten or revise their papers.

Statements and opinions expressed in the articles are those of the author(s) and not necessarily those of the Edilor
or publisher; the Editor and publisher disclaim any responsibility or liability for such material. Neither the Editor
nor the publisher guarantees, warrants, or endorses any product or service advertised in this publication; neither
do they guarantee any claim made by the manufacturer of such product or service.

We recommend that all manuscripts be approved for submission by the department chairman or head of the
institution in which the study has been done. Ail manuscripls must be accompanied by the following written
statement, signed by the author(s): “The aulhor(s) transfer(s) all copyright ownership of the manuscript entitled
(lile of article) to The Turkish Journal of Pediatrics in the event the work is buplished. The author(s) warrant(s)
that the article is original, is not for consideration by another journal, has not been previously published (except
in a congress report), and has been prepared according to the manuscripl rules® (as described below). Papers
describing research involving human subjects should indicate that informed consent was obtained from the parents
or guardians of the children who served as subjects and, when appropriate, from the subjeclts themselves.

Preparation of Manuscript i

Conlributors are requested to pay particular altention to the following rules governing the preparation of manuscripts.
Failure to follow these rules is a frequent cause of delay in the publication of arlicles and may result in rejection
of otherwise acceptable manuscripts. Manuscripts should, be sent in triplicate (original and two pholocopies
acceptable) to the Editorial Secretary, Turkish Journal of Pedialtrics, P.K. 66, 06240 Samanpazari, Ankara, Turkey.
Manuscripts, whether rejected or published, are not returned to the authors, but original illustrations which are
fejected are returned upon request of the author.

Format Manuscripts should be typed, double-spaced, on one side of the paper only, with wide margins.

Title Page A separate title page should include authors' names and academic degrees: departmental and institutional
affiliations of each author, and sources of financial assistance, if any. Designate one author as the correspondent,
and provide an address as well as business and home telephone numbers. Galley proofs and order forms for
reprints will be sent to the corresponding author, at a later date.

Contents Each original article should contain the following sections: Introduction, Material and Methods, Resuits,
Discussion and Summary, and each Case Report should contain an Introduction, Case Report, Discussion and
Summary.

Abbreviations Abbreviations must conform to accepted standards. Laboratory slang, clinical jargon and
colloquialisms must be avoided.

Tables Tables should be numbered with Roman numerals according to the order of mention in the text. Each table
must be lyped double-spaced on a separate sheet of paper, and a concise title supplied for each. Tables should
be sell-explanatory and supplement, not duplicate the text. If a lable or any data therein have been previously
published, a foolnole must give full credit lo the original source.

Figures Figures and illustrations should be of direct interest to the subject of the paper and numbered with Arabic
numerals according to order of reference in the text. Figures should be drawn on white paper and photographs
must be clear prints. The name of the first author and the number of the figure or illustration must be written in
pencil on the back of each, with an arrow indicating the top side. Original drawings or graphs should be prepared
in black India ink or typographic (press-apply) lettering. Typewntten or freehand lettering is unacceptable. All
lettering must be professional and in proportion to the drawing, graph, or photograph. Do nol send original art
work, x-ray films or ECG slrips. A list of legends for the figures and illustrations must be provided on a separate
page.

Summary / Abstract An informalive summary not exceeding 150 words must accompany each manuscript, typed
on a separale sheet. Unexplained abbrewvialions and references are not allowed.
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