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Polymorphisms of surfactant protein A genes and the risk of
bronchopulmonary dysplasia in preterm infants

Birgit Weber, Arndt Borkhardt, Simone Stoll-Becker, Irwin Reiss, Ludwig Gortner
Department of Pediatrics and Neonatology, Justus-Liebig University, University Children's Hospital, Giessen, Germany

SUMMARY: Weber B, Borkhardt A, Stoll-Becker S, Reiss I, Gortner L.
Polymorphisms of surfactant protein A genes and the risk of bronchopulmonary
dysplasia in preterm infants. Turk J Pediatr 2000; 42: 181-185.

The pathophysiology of bronchopulmonary dysplasia (BPD) as an inflammatory
disorder secondary to neonatal respitaroy distress syndrome (RDS) is not yet
fully understood and still represents a major complication of prematurity. The
main pathophysiologic feature of RDS is a primary surfactant deficiency in a
structurally immature lung. Pulmonary surfactant contains 90 percent
phospholipids and 10 percent proteins (surfactant proteins A, B, C, and D).
As surfactant protein A (SP-A) has several major immunological and metabolic
intrapulmonary functions, we aimed at investigating an association of
polymorphisms of SP-Al and SP-A2 encoding genes and the risk of BPD.

We performed a case-control study exclusively including Caucasian preterm
infants below 32 weeks of gestation matched for the degree of immaturity and
the year of birth. Venous cord blood was taken prospectively and analyzed by
polymerase chain reaction (PCR), single-strand conformation polymorphism
(SSCP), cloning and sequencing. BPD was defined as oxygen dependency or
need for mechanical ventilation at day 28.

Twenty-three infants with BPD were enrolled (mean gestational age 26.2 weeks;
mean birth weight 760.4 g) and compared with 23 infants matched on the
basis of gestational age (mean gestational age 27.9 weeks; mean birthweight
1015 g). We observed a significantly increased frequency of the SP-Al
polymorphism 6AS in infants with BPD compared with controls.

In addition to previously established risk factors for BPD, 6A¢ polymorphism
for SP-A1l gene is an independent co-factor. We believe treatment of neonatal
RDS should also include stratification according to genetic risk factors.

Key words: surfactant protein A genes, bronchopulmonary dysplasia, preterm infants.

Bronchopulmonary dysplasia (BPD) is a chronic
inflammatory pulmonary disorder! resulting from
neonatal respiratory distress syndrome (RDS) and
is observed nearly exclusively in preterm babies
ventilated artificially after birth. The main
pathophysiological feature of RDS is a primary
pulmonary deficiency of surfactant in a structurally
immature lung. The number of babies surviving
without developing BPD is increasing according to
different European study populations, a finding
attributed to improvements in perinatal care?+,
Mathematical models for the prediction of BPD
never reached positive predictive values beyond 70
to 75 percent using multivariate regression
analyses?3:3, The key variables in the afore

mentioned studies were the degree of immaturity,
i.e. gestational age and birth weight, severity of
respiratory failure, and in one study lack of prenatal
glucocorticoid administration3. Thus, further
factors, among then those influencing inflammatory
intrapulmonary activity, must be operative.

Pulmonary surfactant containing around
90 percent phospholipids and 10 percent non-
serum proteins is essential for maintaining
physiological surface tension at the air-water
interface. Surfactant protein A (SP-A) is the
most abundant surfactant protein containing
both collagenous and carbohydrate-binding
domains®?. It was shown to exhibit major
effects on both surfactant metabolism and local
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pulmonary immunologic functions, among them
binding to different pathogens, regulation of
alveolar macrophages and enhancement of
neutrophil phagocytosis®. The human SP-A gene
locus has been assigned to chromosome 10q22-
g23, consisting of two very similar genes, SP-Al
and SP-A2°. Polymorphisms of the SP-A genes
have been described!?, however a functional
effect on long-term course of neonatal RDS, i.e.
risk of BPD, has not been demonstrated yet.

It thus was the goal of the present study to
prove the hypothesis that polymorphisms of SP-
A genes are a significant cofactor in the
pathogenesis of BPD.

Material and Methods
Patients

Preterm neonates of less than 32 completed weeks
gestational age were enrolled prospectively after
parental informed consent, from January to July
1998 (Liibeck) and from February to December
1999 (Giessen). For evaluation of SP-A genotypes,
venous cord blood samples were taken and stored
at -20 °C before analysis. Infants were classified
as BPD if supplemental oxygen above room air
was necessary for adequate oxygenation
(transcutaneous arterial oxygen saturation > 90%)
at day 28 following birth or if infants were still
on mechanical ventilation!!. Further prenatal and
neonatal variables were defined as follows: a
complete course of prenatal corticosteroids was
diagnosed if two doses of betamethasone or four
doses of dexamethasone were given > 24 hours
before bith, or if preeclampsia existed on the basis
of the criteria proposed by the American College
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of Obstetrics and Gynecology (ACOG)12,
Radiographic grading of RDS was based on the
criteria proposed by Couchard and co-workers!3.
Chronic lung disease was defined as supplemental
oxygen or mechanical ventilation at 36 weeks
postconceptional age.

Microbiological Analyses

DNA was extracted from blood samples using
the QIAquick Blood Kit (Qiagen; Hilden/
Germany). Reagents for the polymerase chain
reaction (PCR) were purchased from Hybaid,
(Heidelberg/Germany). Oligonucleotides used
as primers for the PCR and the sequencing
reactions were commercially synthesized by
Roth (Karlsruhe/Germany). The 6-FAM and the
HEX labeled primer used for PCR single-strand
conformation polymorphism (SSCP) analysis
were purchased from PE Biosystems
(Weiterstadt/Germany).

Amplification of SP-A1l as well as of SP-A2 was
performed on a programmable thermocycler (M]
Research, Massachusetts/USA) using 100 ng
DNA in a 50 ml mixture of 400 pmol of each
primer, 250 pmol deoxynucleotide triphosphates
(dNTP), 1.75 mmol MgCl, and 1U Proof-Mix
Taq/Pwo in buffer with 10 nM Tris, 50 mM KCI.

After initial denaturing at 94°C for 2 min, 34 cycles
of annealing at 58°C for 30 sec, extension at 68°C
for 3.5 min and denaturing at 94°C for 30 sec were
performed, followed by a final extension at 68°C
for 20 min. SP-A1 was amplified by oligonucleotides
469 FW1 and 4031 RV]; for amplification of SP-
A2 we used oligonucleotide 441 FW2 and 4068
RV2 (Table I).

Table I. Primers Used to Identify SP-A2 Polymorphisms

Oligonucleotide Sequence Orientation Product
469 FW1 5'-CCATGACTGACCACCTTGAG-3' up SPA-]
4031 RV1 5'-CACATCTGAAGGCGGCTCTAG-3' down SPA-1
441 FW2 5'ATCACTGACTGTGAGAGGGT-3' up SPA-2
4068 RV2 5“TGTCTGCAGTGGGGGGCTCTTC-3' down SPA-2
1077 RV1 5'-GTGGCGTCTGCAGCACAGTA-3' down exon 1
1511 FW2 5'-GCTGACAGATCCTACACATC-3' up exon 2
1729 RV2 5-TAAGTGACTTCAGGTCGCTG-3' down exon 2
3088 FW4 5'GTCCCAAGGAATCCAGAGGA-3' up exon 4
3026 RV4 5-AGTCGGGAGTACAGGCAGTTC-3' down exon 4
971 FW-cc 5'-GCAGTATACTTCCTGAGTCCTGACAGAGC-3' up exon 1

3430 RV-Cla 5-GCAATCGATCTAGCATCTCACAGACCAAG-3' down exon 4
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An aliquot of the PCR product was used to
evaluate the success of the PCR reaction by
agarose gel electrophoresis. These PCR products
were used as templates for a nested PCR
amplifying exons 1, 2, and 4 of SP-Al and SP-
A2. Exon 1 was synthesized by oligo 971 FW1
and 1077 RV14, exon 2 by 1511 FW2 and 1729
RV2, and exon 4 by 3088 FW4 and 3026 RV4
(Table I) during an extension time of 60 sec in
the same conditions as described above for PCR
amplifying of SP-Al and SP-A2.

To screen for variations in the nested PCR products,
nonradioactive SSCP was performed on the
Capillary Genetic Analyzer 310 (PE Biosystems;
Weiterstadt/Germany). The nested PCR products
were diluted 10 times and 1 pl of each of the
dilution was mixed with 10.5 pul deionized
formamide and 0.5 pl Genescan-350 ROX internal
standard (PE Biosystems; Weiterstadt/Germany),
heated at 90°C for 2 min and then placed into an
ice bath for 2 min and further analyzed.
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Each 20 pl ligation reaction contained 100-250
ng of linearized vector, with one third to one
half of purified PCR amplification product
insertion in the presence of 50 mM Tris, 10 mM
MgClI,, 2 mM ATP and 400 U of T4 DNA ligase
at 16°C for 16 h. Cloning and sequencing were
carried out as published previously!6.17,

Statistics

Infants classified as BPD were matched with
controls on the basis of gestational age and year
of birth. Basic prenatal and neonatal variables are
given as mean and standard deviation (SD) or as
percentages, respectively, in Table II. Analysis of
continuous variables was performed on the basis
of Mann-Whitney-U tests; categorical variables were
compared by chi-square tests. Differences of
statistical significance were assumed if p was < 0.05
(SPSS, version 6.12 for windows; Chicago, IL).

Interim analyses were scheduled after 20 patients
in each group. The study was approved by the
Committee on Investigation in Human Subjects.

Table II. Prenatal and Neonatal Characteristics of Study Infants

BPD (n=23) Controls (n=23) p-value

Prenatal corticosteroids (n%) 20 (87%) 18 (78%) n.s.
Cesarean section (n%) 22 (96%) 21 (91%) n.s.
Gestational age (weeks) 26.2+1.3 27.7x1.3 p<0.001
Preeclampsia 6 (26%) 3 (13%)

Birth weight (g) 760.4%140 971.6%+175.5 p<0.005
Male/female 13/10 8/15 n.s.
Apgar < 7 at 5 min (n%) 2 (9%) 1 (4%) n.s.

2 III Respiratory distress syndrome 12 (52%) 9 (39.1%) n.s.
Mean time of mechanical ventilation (days) 24.1+10.1 2.2+1.5 p<0.0001
Mean days on oxygen 69.9+29.2 9.27+10.4 p<0.0001
Chronic lung disease (36 weeks p.c.) 9 (39%) 0 () p<0.001

Data are given as mean % SD or percentages.

BPD: bronchopulmonary dysplasia; n.s.: not significant; p.c.: postconception.

The samples showing aberrant migration on
SSCP were reamplified from genomic DNA,
purified using the QIAquick kit (Qiagen;
Hilden/Germany) and directly sequenced. In the
case of multiple polymorphisms, cloning before
sequencing was necessary.

A nested PCR amplified with primer 971 FW-
Acc and 3430 RV-Cla 2559 yielded such
products of the gene of the gene of interest bp
including exons 1, 2 and 4. They were purified
using the QIAquick Kit, digested with NOT I
and SAC II (NEB; Beverly/USA) and used
directly in ligation reactions. The linearized
pBluescrip II+ vector was dephosphorylated
(3 U alkaline phosphatase/ul at 37°C for 1 h).

Results

Basic prenatal and neonatal characteristics of the
exclusively Caucasian study infants are given in
Table II. Although matching was performed on
the basis of gestational age, infants with BPD
were less mature compared to controls, thus the
differences in birth weight.

The overall distribution of polymorphisms of the
genes encoding the SP-A is given as an overview
in Table IIl. In addition to the polymorphisms
primarily described by Floros and co-workers!?,
we found silent polymorphisms in the SP-Al
gene which were observed in exon 2, amino acid
62: 6A° corresponding to 6A* (G—A), 6A°
corresponding to 6A3 (A—G), 6A7 corresponding
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to 6A (G—A) and 6A® corresponding to 6A!
(A—>G), and in exon 1, amino acid 4 (T-C).

Table III. Distribution of SP-Al and SP-A2 Gene
Polymorphisms in Study Infants

SRAl Allele BPD (n=23) Controls (n=23) p-value
6A 2/23 4/23 n.s.
6A2 9/23 12/23 n.s.
6A3 12/23 11/23 n.s.
6A*4 4/23 3/23 n.s.
6A3 3/23 1/23 n.s.
6AS 6/23 0/23 0.022
6A7 3/23 3/23 n.s.
6A8 1/23 1/23 n.s.

SP-A2 Allele BPD (n=23) Controls (n=23) p-value
1A 4/23 1723 n.s.
1A0 14/23 17/23 n.s.
1Al 4/23 5/23 n.s.
1A2 12/23 6/23 n.s.
1A3 3/23 0/23 n.s.
1A% 3/23 2/23 n.s.
1AS 1/23 0/23 n.s.

BPD: bronchopulmonary dysplasia; n.s.: not significant.

A difference between infants with BPD and controls
in the allele distribution for the SP-A1 gene was
demonstrated for the 6A® polymorphism, indicating
the latter to be a risk factor for BPD.

Discussion

This is to our knowledge the first report to
suggest an association of a polymorphism of SP-
A encoding genes and the risk of BPD in preterm
infants. To date only an association of combined
polymorphisms of genes encoding for surfactant
associated proteins A and B has been described
to modify the acute course during the first week
of neonatal RDS!€, Surfactant associated qrotein
B is essential for immediate maintenance of lung
function postnatally, whereas a complete lack of
SP-A did not affect postnatal pulmonary
adaptation in knock-out micel’. We therefore
aimed to investigate a disorder like BPD in which
the function of SP-A due to its inflammation-
modulating properties is thought to be more
relevant than in the acute phase of RDS. The
functional role of SP-A in the development of
BPD may be attributed to its innate immune
response to microbiological challenge and
regulatory immune effects?.

We have established silent polymorphisms in
the SP-Al gene, the functional role of which
may be questioned. Consequences of single
nucleotide polymorphisms have been postulated
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for various cardiovascular, endocrine and
psychiatric disorders, among them those
affecting receptor expression and tertiary protein
formation??, For example an association of two
silent polymorphisms of platelet glycoprotein
receptor with cardiovascular disorders has been
established recently?l.

Our findings indicate a polymorphism of SP-A
encoding genes to be a significant co-factor in
the pathogenesis of BPD, in addition to the
well-known risk factors such as the degree of
immaturity, low birth weight and absent
prenatal glucocorticoid administration in
preterm infants with neonatal RDS. Studies
enrolling preterm neonates from other ethnic
origins will be necessary to further establish the
described association.

Treatment of RDS in preterm infants requires
stratification of the infants according to genetic
risk factors.
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Dual-probe pH monitoring for the assessment of gastroesophageal
reflux in the course of chronic hoarseness in children

Nicolas Kalach!, Louise Gumpert?, Philippe Contencin?, Christophe Dupont!
Department of !Pediatric Gastroenterology and 2Otorhinolaryngology, Hépital Saint Vincent de Paul, Paris, France

SUMMARY: Kalach N, Gumpert L, Contencin B, Dupont C. Dual-probe pH
monitoring for the assessment of gastroesophageal reflux in the course of
chronic hoarseness in children. Turk J Pediatr 2000; 42: 186-191.

The purpose of our study was to assess gastroesophageal reflux (GER) by dual-
probe pH monitoring in children suffering from chronic hoarseness for more
than six months.

Seventeen children (aged between 2 and 12 years, 10 boys and 7 girls) were
enrolled. All children underwent a laryngoscopy and a 24-hour dual-probe pH
monitoring. At both sensor, distal and proximal esophageal, a pathological GER
was defined as the presence of episodes of acid reflux with pH<4 during a
fraction of the total recording time greater than 5.2 percent. The computer
considered the child was supine when asleep and upright when awake.

Laryngoscopy revealed interarytenoid erythema and/or edema with vocal cord
nodules or granulomas in 13 cases (76.4%), isolated vocal nodules or
granulomas in three cases (17.6%) and a normal appearance in one case (5.8%).

At both sensors, the majority of refluxes occurred when the child was upright,
as analyzed by the percentage of time the intra-esophageal pH was below four
(% time pH<4), number of refluxes, reflux episodes/hour and longest reflux
episode, p<0.05 between upright and supine for each parameter. The median
total % time pH<4 on the proximal and distal probes was respectively 1.62
percent (95% CI 1.50-3.79) and 11.49 percent (95% CI 8.81-27.17), p<0.0003.

Among the 17 hoarse children, a pathological GER was observed in 12 (70.5%)
at the distal sensor and in three (17.5%) at both sensors.

Among the 16 hoarse children with abnormal findings on laryngoscopy, two
(12.5%) had diagnosed pathological GER at the proximal and 11 (68.7%) at
the distal sensor. The only child with normal findings on laryngoscopy exhibited
a pathological GER at both sensors.

Our results suggest that chronic hoarseness is associated with a pathological GER.
The majority of these documented refluxes ocurred when the child was awake.

Key words: hoarseness, dysphonia, gastroesophageal reflux, pH monitoring, child.

Hoarseness is a common complaint in both
adults and children. The voice becomes hoarse
and has diminished ability to change volume
and pitch. It occurs when laryngeal function or
anatomy is altered in such a way that proper
apposition of the vocal cords for normal speech
production is prevented. In children, the
importance of "voice change" has not been
stressed in the literature. However, Cohen et
al.! highlighted that in children there is a
tendency to postpone the examination merited
by a hoarse voice, probably because of the rarity

of malignancy in the child's larynx. Laryngeal
structural anomalies, infection, inflammation and
traurna, as well as neurogenic vocal cord dysfunction,
can all result in hoarseness in children?.

In adults, gastroesophageal reflux (GER) has
been increasingly implicated as a cause of
chronic laryngeal symptoms such as cough, sore
throat, persistent throat clearing, globus
sensation and hoarseness®>. The incidence of
hoarseness in association with GER ranges from
55 to 79 percent®’.
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Limited data has been published on this subject
in children. Pathogenic reflux in children has
recently been associated with acute laryngitis,
recurrent croup, stridor, obstructive sleep apnea,
laryngospasm and cough®. To our knowledge,
no correlation has been suggested between GER
and hoarseness in this age group.

The purpose of our study was to assess GER
by dual-probe pH monitoring in children
suffering from chronic hoarseness.

Material and Methods

Between January 1995 and December 1996, 17
children (aged between 2 and 12 years, 10 boys
and 7 girls) suffering from chronic hoarseness for
more than six months were enrolled in the study.
None of them were known to have classical
symptoms of GER: emesis, dysphagia, rumination,
belching, choking, gagging, failure to thrive,
heartburn, indigestion, sour taste in mouth, and
nocturnal dyspnea or cough. None were receiving
any drugs which might affect gastrointestinal
motility or gastric acid production.

All the children enrolled underwent a
laryngoscopy and a clinical evaluation performed
by the same Pediatric Otolaryngologist. All were
then referred to the Pediatric Gastroenterology
Department for 24-hour dual-probe pH
monitoring. We used a "Digitrapper" recording
device (Synectics, Stockholm, Sweden) and
medical dual-channel pH catheter with two
antimony pH sensors, model 91-9011, 2.1 mm
diameter, 175 cm length (Ingold, Urdorf,
Switzerland). The probe was introduced nasally.
The distal sensor was placed at the level of the
lower esophagus, 3 cm above the lower esophageal
sphincter (LES), with the Strobel formula, length
from nares to LES (cm): 5+0.25 height®. The
proximal sensor, upper esophageal, was positioned
either 10 or 15 cm above the distal sensor
depending on the child's height. The position of
both probe tips were checked radiographically. The
system was calibrated before each recording. The
probes registered every four seconds on each
channel for between 18 and 24 hours.

Recording equipment was put in a rucksack on
the child's back. The children received no food
by mouth for two to three hours before the
investigation and then ate a normal diet.

The parents recorded the child's actions such
as eating and sleeping. The computer considered
the child was supine when asleep and upright
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when awake. Each procedure was carried out
by the same member of the staff. The pH
monitoring tracings were analyzed by the same
Pediatric Gastroenterologist to confirm the
computerized calculations and to insure the
quality of the recording.

The data from the "Digitrapper” were loaded into
a computer and analyzed using an Esophagram
program (Esophagram Software Package:
Gastrosoft Inc., Chicago, IL). Computer analysis of
the stored data was used to calculate at both levels,
distal and proximal, the different parameters while
the child was upright, supine and in total. The
following parameters were: the percentage of time
the intra-esophageal pH was below four (% time
pH<4), the total number of refluxes, the number
of reflux episodes per hour (reflux episodes/hr),
the number of episodes longer than five minutes
and the longest reflux episode.

At the distal sensor, a pathological GER was

" defined as the presence of episodes of acid reflux

with pH<4 during a fraction of the total
recording time greater than 5.2 percent!©. Since
there is no literature data concerning the acidic
exposure of proximal sensor, we retained the
same pathological criteria for pathological GER
at the proximal sensor as for the distal one, thus
probably underestimating the phenomenon. In
addition, an upper esophageal reflux episode was
considered secondary to GER only if associated
with a lower esophageal reflux episode.

Calculation of median and 95% confidence
interval (CI) of all quantitative parameters were
done using the State View System. The data
were non-parametrically distributed and were
statistically analyzed using the non-parametric
tests of Wilcoxon and Mann-Whitney (p<0.05).

Results

Fiberoptic laryngoscopy revealed interarytenoid
erythema and/or edema with vocal cord nodules
or granulomas in 13 cases (76.4%). Isolated vocal
nodules or granulomas without interaryteroid
erythema were observed in three cases (17.6%)
and a normal laryngoscopy was found in one case
(5.8%) (Table I).

At both sensors, the majority of refluxes occurred
when the child was upright, as analyzed by %
time pH<4, number of refluxes episodes/hr and
longest reflux episode, p<0.05 between upright
and supine for each parameter (Tables I and II).
The median total % time pH<4 on the proximal
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and distal probes was respectively 1.62 percent
(95% CI 1.50-3.79) and 11.49 percent (95% CI
8.81-27.17), p<0.0003 (Table I).

Among the 16 hoarse children with abnormal
findings on laryngoscopy, two (12.5%) had a
pathological GER at the proximal and 11

Table 1. Laryngoscopy and 24-hour pH Monitoring Findings for 17 Dysphonic Children

Inferior probe Superior probe

Age % time pH<4 pH<4 pH<4 % time pH<4 pH<4 pH<4
Patients (years) Sex Laryngoscopy total upright supine total upright supine
GER
negative
1 2 F VCN 0.18 0.8 0 0.09 0.2 0
2 7 M IEE+VCN 2.7 5.17 0.16 1.62 3.19 0
3 9 M IEE+VCN 2.94 3.9 2.06 1.23 2.54 0
4 8 M IEE+VCN 3.37 6.67 0.14 1.03 2.07 0
5 6 F IEE 5.17 9.5 0.46 1.48 2.84 0
GER
positive
6 3 M IEE 62.65 58.18 65.04 5.71 6.06 5.53
7 11 F IEE+VCN 43.18 60.97 17.14 1.85 1.42 2.35
8 12 F VCN 40.21 31.82 50.59 5.08 5.21 4.92
9 9 M IEE+VCN 29.89 22.52 37.5 0.94 1.51 0.35
10 12 F IEE 28.02 58.21 2.81 5.02 5 5.04
11 12 M VCN 25.55 43.13 1.85 5.91 9.89 0.56
12 11 M 1IEE 19.86 11.03 28.23 3.06 5.87 0.34
13 6 M NL 13.8 21.49 3.58 7.18 4.72 10.41
14 8 M IEE 11.49 19.13 0.94 0.4 0.68 0
15 10 F 1IEE 6.38 13.39 0.66 0.8 1.77 0
16 7 F 1EE 5.22 8.67 1.46 2.02 1.94 2.11
17 5 M IEE+VCN 5.27 8.99 0 1.59 2.71 0

GER: Gastroesophageal reflux. NL: Normal. IEE: Interarytenoid erythema and/or edema. VCN: Vocal cord nodules or granulomas.

Table II. Overall pH Monitoring Results for 17 Children

Inferior probe median (95% CI)

11.49 (8.81-27.17)*
13.39 (12.05-33.06)*
1.85 (2.01-22.9)*
170 (108.6-335.02)*
154 (96.5-223.5)*#
13 (6.9-130.5)*

8.6 (5.2-16.3)*

14.8 (9.1-24.8)*#
1.11 (0.76-13.16)*
19 (16.60-39.98)*
11 (10.87-30.86)*
4 (2.51-22.89)

* Inferior probe vs superior probe, p<0.05 with Mann-Whitney test.
# Upright position vs supine position, p<0.05 with Wilcoxon test.

pH variables

Total % time pH<4

Upright % time pH<4

Supine % time pH<4

Total number of refluxes

Number of upright refluxes
Number of supine refluxes

Total reflux episodes/hr

Upright reflux episodes/hr
Supine reflux episodes/hr
Longest reflux (min)

Longest reflux while upright (min)
Longest reflux while supine (min)

Superior probe median (95% CI)

1.62 (1.50-3.79)
2.71 (2.12-4.65)#
0.34 (0.35-3.38)
24 (16.10-52.5)
20 (12.19-46.8)#
1 (0.31-9.21)
1.06 (0.73-2.60)
1.82 (1.09-4.69)#
0.1 (0.02-0.92)

7 (5.65-14.46)

6 (4.52-8.06)

1 (1.14-11.4)

Among the 17 hoarse children, a pathological
GER, according to the definition depicted in
Methods, was observed in 12 (70.5%) at the
distal sensor and in three (17.5%) at both
sensors. The number of episodes greater than
five minutes on the proximal and distal probes
was respectively, one (95% CI 0.69-2.36) and
two (95% CI 2.89-11.69), non-significant.

(68.7%) at the distal sensor. The only child with
normal laryngoscopic exhibited a pathological
GER at both sensors (Table I).

Discussion

Gastroesophageal reflux was first suggested as
an etiological factor in laryngeal disease by
Cherry and Margulies!!, who reported three
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patients with contact ulceration of the larynx
and significant GER on barium studies. Their
theory was supported experimentally by the
formation of granuloma at the site of daily
application of gastric acid to vocal cords in two
2 dogs for six weeks!2,

Classically, GER is divided into uncomplicated,
complicated and extraesophageal forms. Children
with laryngeal symptoms fall into the latter
extraesophageal group. The notion of silent GER
is not a new one!3. The data from our study help
to emphasize that laryngeal symptoms with
characteristic laryngeal lesions, particularly
chronic hoarseness, may be secondary to occult
GER. Classical symptoms of GER were found in
20 to 50 percent of patients with head and neck
manifestations?. Thus, many otolaryngology
patients have a pattern of GER disease that is
distinctly different from the pattern seen in
gastroenterology patients with esophagitis?. In
patients attending ear-nose-throat disease clinics,
GER is often occult, with a relative lack of
esophagitis and its symptoms, making diagnosis
of GER occasionally difficult.

There are two theories by which GER may cause
laryngeal symptoms. The first is the "vagally
mediated reflex" theory where the stimulus is
acid in the lower esophagus and the response
is chronic repetitive throat clearing and cough
which would eventually lead to laryngeal
lesions®. This neural mechanism is difficult to
prove and there remains limited evidence for
this theory. The second is the "direct acid injury”
theory in which the refluxate must tranverse
through the upper esophageal sphincter (UES).
It was believed that pharyngeal pH monitoring
might help to clarify this theory but
unfortunately technical difficulties, such as
intermittent drying out of the probe leading to
pseudo-reflux, complicated matters®. However,
the duration of acid refluxate contact with
mucosa plays a key role in determining the
degree of mucosal injury. As well as acid,
refluxate contains pepsin, trypsin, bile and other
gastroduodenal enzymes, all of which may
damage laryngeal mucosal4.

Unfortunately, there is surprisingly little data
on laryngeal symptoms related to GER in either
adults or children attending digestive clinics. In
adults, two reports state that laryngeal
symptoms occur in between six to 25 percent!,
In children, a recent study has shown that GER
was found in the presence of laryngeal
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symptoms: 61 percent laryngomalacia,
58 percent stridor, 56 percent laryngitis, 25
percent laryngeal papillomatosis and only 14
percent dysphonia'é, However, we have already
reported a pharyngeal acid reflux in a series of
eight children with recurrent acute laryngitis
who underwent two-channel pH monitoring for
24 hours!?. That study suggests the role of GER
in recurrent laryngitis in children!’. We have
also recently reported in three different series
of children, using only distal probe 24-hour pH
monitoring, that from 59 to 64 percent of those
children suffering from chronic dysphonia had
pathological GER!3-20,

Children in our study were selected for pH
monitoring on the basis of their hoarseness and
signs of "posteior acid laryngitis". These classical
laryngeal changes are highly suggestive, but not
pathognomonic, of GER. However, the posterior
larynx is the area most often affected, probably
due to positional and gravitational effects®21.
The causal relationship of these lesions with
acid exposure is supported by canine studies in
which similar lesions were reproduced by
intermittent applications of gastric acid to the
vocal cords or subglottic area, but not by
applications of normal saline or salival>?2, In
the only known reported association between
GER and hoarseness in children, Putman and
Orenstein?? described an eight-year-old girl who
presented with hoarseness, night-time cough
and gastrointestinal bleeding. No laryngoscopy
was performed but pH monitoring disclosed a
pH below 4 for nine percent of the total
recording time. Postprandial reflux was greatly
increased. Most of the refluxes occurred while
she was supine?3,

In this study, the classical criteria for a
pathological GER were retained at the distal
sensor!?%. Since there is no literature data
concerning the acidic exposure of proximal
sensors, we retained the same criteria for
pathological GER at the proximal sensor as for
the distal one, thus probably underestimating
the” phenomenon at the proximal one. In
addition, an upper esophageal reflux episode
was considered secondary to GER only if
associated with a lower esophageal reflux
episode. In our study a pathological GER was
found in 70.5 percent of cases at the distal probe
and in only 17.5 percent of cases at the proximal
one. Although the proximal probe has excellent
specificity (91%) it has poorer sensitivity and
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reproducibility (55%) for identifying abnormal
amounts of proximal esophageal acid reflux?4,
Therefore, a negative test result does not
exclude proximal reflux with microaspiration as
a cause of atypical reflux symptoms?*.

In hoarse children without symptoms of GER,
esophageal acid exposure time was much greater
when the child was awake, the majority of
refluxes were of short duration and their
frequency was high. The reason for this is not
known. It may be that these patients are
repetitive air swallowers (aerophagics), a
hypothesis currently under investigation®. The
short duration and paucity of supine reflux may
explain the low frequency of endoscopic
esophagitis. This is supported by Katz® who
studied 10 adults with hoarseness and GER,
seven of whom had abnormal hypopharyngeal
reflux predominantly in the upright position, of
short duration and high frequency. These
patients had no esophageal symptoms.
Furthermore, Wiener et al.5 studied 33 adults
with hoarseness and signs of posterior
laryngitis. GER, more than three times greater
than the upper limit of the normal, was shown
in 78.8 percent of patients. This GER was worse
in the upright position but of long duration.
Less than half of these patients had typical
symptoms of GER. Of special interest is the fact
that the severity of the GER noted in those
patients was not proportional to the incidence
of traditional symptoms of esophagitis
(heartburn and chest pain). The fact that
patients with reflux laryngitis had GER
predominantly in the upright position may help
to explain this disparity®. All these articles claim
that the upright pattern of reflux seems to
differentiate patients with hoarseness and GER
from symptomatic patients with esophagitis.
Why the characteristics of esophagitis are absent
in these patients is not clear, but it may relate
to the predominance of upright reflux, as
opposed to supine GER. Koufman* explained
this by the fact that clearance of refluxate is
dependent on normal gastric motility and that
esophageal dysmotility is uncommon in patients
with otolaryngeal symptoms.

On the other hand, patients with both severe
esophagitis and hoarseness apear to have a different
pattern of reflux, being predominantly nocturnal
supine refluxers’-?%. In young infants, Vandenplas
et al.?¢ found that the acidity of long duration reflux
episodes (the area under pH 4) is a determining
factor in the prediction of esophagitis.
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In our study, chronic hoarseness was associated
with a pathological GER in 17.5 percent of cases
at the proximal probe and in 70.5 percent of cases
at the distal one. The pH traces highlighted that
the majority of these documented refluxes were
of short duration and occurred when the child was
awake. Laryngoscopy is an essential investigation
in the chronically hoarse child: it shows erythema,
edema, nodules and granulomas, which are often
attributed to vocal cord abuse. In these
circurntances, GER should be considered, and 24-
hour pH monitoring is indicated to determine
appropriate treatment.
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SUMMARY: Ugkan D, Cetin M, Hi¢sonmez G, Tezcan I, Tuncer AM. Allogeneic
bone marrow transplantation for children with myelodysplastic syndrome.
Turk J Pediatr 2000; 42: 192-197.

Six children with myelodysplastic syndrome underwent allogeneic bone marrow
transplantation (BMT) from their HLA-identical siblings. Ages ranged from
six to 16 years. French-American British (FAB) diagnosis was refractory anemia
with excess blasts (RAEB) in three, RAEB in transformation (RAEB-t) in one
and chronic myelomonocytic leukemia (CMML) in two cases. Two patients had
progressed to leukemia before BMT. All patients received busulfan and
cyclophosphamide as a conditioning regimen. Antithymocyte globulin (ATG)
was administered to two of them due to the multiple transfusion history. Graft
versus host disease (GvHD) prophylaxis consisted of cyclosporine-methotrexate.
Engraftment was documented in all patients except one who underwent a
second infusion of bone marrow cells. She died in the early post-transplant
period with pancytopenia and veno-occlusive disease of the liver. Two patients
died from disease recurrence. Three patients are alive >12 months post-
transplant, two are in remission and one just relapsed at +16 months and is
now being prepared for a second bone marrow transplant. The only significant
factor for favorable outcome was short duration between diagnosis to transplant

in the two patients in remission.

Key words: myelodysplastic syndrome, children, bone marrow transplantation.

Myelodysplastic syndrome (MDS) comprises a
heterogeneous group of clonal stem cell disorders
characterized by ineffective hematopoiesis and
morphologic abnormalities usually involving all
three blood lineages. Its occurrence is relatively
unusual in childhood!2, The reported incidence
of MDS among all leukemias varies from one to
16 percent. In pediatrics, only three percent or
less of hematological malignancies have been
diagnosed as MDS; however, this figure is
accepted to be an underestimated representation
of its real occurrence®+,

The syndrome is highly aggressive in children
and may progress to acute myelocytic leukemia
(AML) in a short time period. The response to
chemotherapy is limited, usually complicated by
prolonged periods of aplasia, and most
remissions are of short duration!:2, The goal of
treatment is eradication of the preleukemic clone
and reconstitution of normal hematopoiesis.
Allogeneic bone marrow transplantation

(alloBMT) has proved effective in this regard,
representing the only curative treatment for
MDS in young patients at present, with reported
disease-free survival rates of 50-65 percent for
patients <20 years of age®!2. However, a
suitable bone marrow family donor is not
available for the majority of patients. In such
cases intensive chemotherapy followed by
autologous stem cell rescue may also be
considered!3. Recent studies suggest that
ineffective hematopoiesis, excessive bone
marrow apoptosis, and an aberrant immune
response play a role in the pathogenesis of
MDS!4, Therefore, in selected patients the use
of trophic agents (amifostine); recombinant
growth-factors; anti-apoptotic treatment;
differentiation inducers such as hexamethylene
bisacetamide, 5-azacytidine!4, and high-dose
methyl prednisolone!’; or immunosuppressive
treatment (cyclosporine; antithymocyte globulin
has been of benefit. Meanwhile, alloBMT from
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Case 4 progressed to acute lymphocytic
leukemia (ALL) 16 months after initiation of
chemotherapy for MDS and underwent BMT
from her twin sister following eight months of
ALL treatment. Another child (Case 2)
transformed to AML four months after
diagnosis of MDS AlloBMT was performed from
his HLA-identical sibling following 22 months
of chemotherapy on AML protocol. One
splenectomized patient with CMML (Case 6)
was transplanted for chemoresistant disease; at
the time of transplantation, she had been
suffering from persistent fevers, pancytopenia
and hemolytic anemia.

Conditioning Regimen

Conditioning regimen consisted of: busulfan
(Bu) 16 mg/kg of total dose given orally in 16
divided doses every six hours from day -9 to
day -6 and cyclophosphamide (Cy) 50 mg/kg/
day given intravenously (i.v.) on days -5 to day
-2. Antithymocyte globulin (ATG) was added
to the conditioning regimen in two patients due
to multiple transfusion history, at a dose of 30
mg/kg/day on days -5 to -3. Anticonvulsive
therapy as seizure prophylaxis during Bu
administration was employed in all patients. In
addition, hyperhydration and administration of
mesna were done according to the standard
schedule to reduce the risk of hemorrhagic
cystitis during Cy administration.

Marrow Transplantation

Donor marrow was infused on day 0, and median
nucleated marrow cell dose was 4x10%/kg (range
3-5x108/kg). Written consent was obtained from
parents before transplant.

All donors were HLA-identical, MLC non-
reactive siblings (one identical twin). There
were two sex mismatched; none of the recipient-
donor pairs showed ABO incompatibility.

Graft-Versus Host Disease (GvHD) Prophylaxis

Graft versus host disease (GvHD) prophylaxis
consisted of cyclosporin A (CsA) administered
i.v. starting on day -2, at a dose of 3 mg/kg/day
for the first two to three wecks and subsequently
perorally (p.o.) at a dose of 6 mg/kg/day for six
months after transplant, and short-term
methotrexate (MTX) at a dose of 10 mg/m? on
days 1, 3 and 6. MTX was omitted from the
protocol in a patient at high risk of developing
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hepatic venoocclusive disease (VOD). One
patient who received syngeneic BM cells was not
given GvHD prophylaxis.

Supportive Care

Patients were isolated in hepa-filtered rooms at
day -10 and received oral antibiotics for enteric
decontamination. For Pneumocytis carinii
prophylaxis, all patients received TMX 3 days a
week, starting a week after engraftment. Irradiated
and filtered blood products were used in all. Other
supportive care measures included weekly
infusions of intravenous immunoglobulins
(200 mg/kg), acyclovir for herpes simplex virus
(HSV) and cytomegalovirus (CMV) prophylaxis,
and fluconazole. In addition, low molecular weight
heparin, vitamin E and ursodeoxycolic acid were
used for VOD prophylaxis in one splenectomized
chemoresistant patient.

Engraftment

Hematopoietic engraftment was documented by
either karyotype analysis on peripheral blood (PB)
or BM cells, or DNA analysis by polymerase chain
reaction (PCR) amplification of STR regions.
White blood cell enfragtment was defined as the
first of three consecutive days when neutrophils
reached >0.5x10%/L and platelet engraftment as
the first of three consecutive days when the
unsupported platelet count was >50x10°/L.

Results

Transplant characteristics and the outcome of
six patients are reported in Table II.

Engraftment

Duration of cytopenia and blood requirements
were unremarkable except in one case with graft
failure. Five patients achieved prompt and
complete engraftment as evidenced by rising blood
counts (neutrophil engraftment at 12-16 days with
a median of 14 days). Platelet engraftment took
place at 14-23 days (median 18). Donor
engraftment was documented in four patients by
karyotype or DNA analysis.

GvHD

None of the patients developed >grade II acute
or chronic GvHD.

Regimen Related Toxicity

Grade I-II mucositis was documented in five
patients, and Case 1 developed necrotizing and
hemorrhagic (grade 1V) mucositis. Nausea and
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Other factors that may contribute to the adverse
effect on BMT outcome have been reported as
the presence of BM fibrosis,.an increased number
of BM blasts and secondary MDS”8. One of our
patients with a fatal outcome had an increased
number of blasts (Case 1) in the bone marrow;
none had BM fibrosis. All of our patients were
de novo cases with no secondary MDS.

Extramedullary involvement has also been
suggested as a poor prognostic factor in MDS;
however, its effect on BMT outcome is not well
known. In a recent study, pretransplant
diagnosis of extramedullary disease was
associated with poor outcome in a group of
patients less than two years old with AML
(n=34) and MDS (n=6)1%. One of our patients
who presented with gingival involvement and
massive organomegaly at initial diagnosis had
a poor outcome with early BM relapse at +4
months. At the time of BMT and at relapse she
was free of extramedullary disease. In another
study, granulocytic sarcoma after BMT was
demonstrated as a poor risk factor in a group
of patients with AML, MDS and chronic
myelocytic leukemia (CML)!8. Thus, the role of
extramedullary involvement on BMT outcome
in patients with MDS has yet to be defined.

The role of cytogenetic analysis in prognosis
determination in patients with MDS has been
clearly demonstrated by the international
prognostic scoring system!?. Certain cytogenetic
abnormalities such as del5(q), del(20q), -Y (as
sole abnormalities), or normal cytogenetics are
considered as good factors, whereas the
presence of 3 karyotype abnormalities or
monosomy 7 or del (7q) suggest a poor
prognosis!®. The application of this scoring
system to pediatric cases is not defined.
Numerical abnormalities, in which a whole
chromosome is either lost or gained (monosomy
7, trisomy 8) are typically seen in pediatric ases!.
In the present report, one of our patients carried
trisomy 8 abnormality in his hematopoietic
cells; he is currently in remission >12 months
post-transplant. However, due to the small
number of cases in pediatrics, the effect of
cytogenetic abnormalities on BMT outcome is
not clearly defined.

In the present report we have described the
outcome of six children with MDS treated with
alloBMT. The only significant factor was the
disease duration between relapsed and relapse-
free patients. Two patients alive in compelete
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remission were transplanted very early after
diagnosis without previous chemotherapy. In
spite of the small number of patients, the
present study suggests early transplantation as
a favorable prognostic factor.
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Fludarabine, cytarabine, G-CSF and idarubicin (FLAG-IDA) for
the treatment of relapsed or poor risk childhood acute leukemia
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SUMMARY: Yalman N, Sarper N, Devecioglu O, Anak S, Eryilmaz E, Can M,
Yenilmez H, Agaoglu L, Gedikoglu G. Fludarabine, cytarabine. G-CSF and
idarubicin (FLAG-IDA) for the treatment of relapsed or poor risk childhood
acute leukemia. Turk J Pediatr 2000; 42: 198-204.

The prognosis of relapsed acute leukemia or chronic leukemia in acute blast
crisis is poor and new chemotherapeutic regimens could be useful for these
patients. Six relapsed acute lymphoblastic leukemia (ALL), nine relapsed acute
myeloblastic leukemia (AML), one chronic myelomonocytic leukemia (CMML)
and one chronic myeloid leukemia (CML) in acute blast crisis between three
to 18 years (median 10 years) received fludarabine, cytarabine, G-CSF and
idarubicin (FLAG-IDA) chemotherapy (CT). Five of the AML relapses were
after bone marrow transplantation (BMT) and four were recurrent relapses.
At the end of the second course only three patients (2 AML, 1 ALL) were in
complete remission (CR). Of the three patients in CR, one patient with AML
had her first donor lymphocyte transfusion (DLT) on the 7" day of the second
FLAG-IDA course and she is disease-free on the 30" month of the second
remission. The remaining two patients were transplanted from unrelated donors
in a BMT center abroad on the 5% and 8% month of the last remission and
both died with BMT-related complications. Out of 25 courses, seven resulted
in fatal infections. The regimen was ineffective in B-cell ALL as in acute blastic
crisis of CMML and CML. We could not evaluate the remission-inducing effect
accurately in most of the patients due to induction failure. FLAG-IDA appears
to be a myelotoxic therapy for relapsed or poor risk leukemia in a developing
country. It is not cost-effective; dose modifications or a regimen without IDA
may be tried if there is an available marrow donor.

Key words: fludarabine, childhood, leukemia, FLAG, idarubicin.

Despite high remission rates in de novo
childhood acute leukemia, relapse is still a
serious problem and complete remission (CR)
rates of relapse regimens are not satisfactory. In
a recent report of the Children's Cancer Study
Group, rates of six year survival in acute
lymphoblastic leukemia (ALL) after isolated bone
marrow (BM), central nervous system and testis
relapse were 20, 48 and 70 percent, respectively.
Rates of survival after isolated BM relapse at
0-17 months, 18-35 months and after 36 months
were six, 11 and 43 percent, respectivelyl.

Bone marrow transplantation (BMT) is an
effective first line treatment in poor prognosis
ALL, acute myeloblastic leukemia (AML) or in
chronic myeloid leukemia (CML), but relapse

after BMT is generally considered incurable and
has not been standardized?.

In the light of report that FLAG-IDA (fludarabine,
cytarabine, G-CSE and idarubicin) is effective in
the treatment of children and adolescents with
relapsed AML and chronic myelomonocytic
leukemia (CMML) in acute blast crisis® and that
a complete remission rate of 58-63 percent can be
achieved in adult AML and myelodysplastic
syndrome (MDS)/AML*5, we started FLAG-IDA
chemotherapy (CT) for children and adolescents
with poor prognosis leukemia (relapsed AML, ALL
and CMML, CML in blast crisis). Visani et al.® and
Montillo et al.” also used FLAG in relapsed or
primary resistant ALL with a CR rate of 67 percent
(8/12) and 83 percent (10/12), respectively.
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Fludarabine (9-B-D-arbine-fluranosyl-2
fluoroadenine) is a synthetic purine analogue. Its
anti-tumor activity is by termination of DNA and
RNA synthesis, inhibiting DNA and RNA
polymerases, DNA primase, DNA ligase and
ribonucleated reductase, and by potentiation of
deoxyctidine kinase activity. It also induces
apoptosis® and potentiates the activity of anti-
tumor agents by modulating metabolism of
cytarabine’. Fludarabine increases the
accumulation of Ara-CTP (active triphosphate
metabolite) in leukemic blasts by a median 1.7
fold in vitro studies®. Co-administration of
G-CSF to patients receiving fludarabine plus
cytarabine (FLAG) was based on reports that
G-CSF shortened the duration of neutropenia
and reduced infection rates following completion
of CT'0, Additionally, in vitro studies suggest that
G-CSF administered shortly before, during and
a short time after Ara-C can make myelogenous
leukemia cells more sensitive to the drug by
recruiting quiescent cells into the cell cycle and
increasing Ara-C phosphorylation!!-12. An
anthracycline is also combined to the FLAG
regimen to increase response to CT. Besides its
antileukemic activity, idarubicin is less
cardiotoxic!®, which is an important factor for
heavily pre-treated relapsed patients.

Material and Methods

Between March 1997-July 1998, six relapsed
ALL, nine relapsed AML, one CMML and one
CML in acute blast crisis between three to
18 years (median 10 years) were treated with
FLAG-IDA regimen after informed consents of
parents and/or patients were obtained. Two
patients had B-cell ALL (L,), three B precursor
ALL, one T-cell ALL, one AML-M,, two M, two
M, and four M,. Five patients with AML had
post-BMT relapses (3 after allogeneic-BMT from
matched siblings, 1 after auto-BMT, and 1 after
autologous peripheric blood stem cell
transplantation) at a median of six months
(3-7 months). Three patients were in the
second, one patient in the third and the rest in
the first relapse. All patients had marrow relapse
which was associated with extramedullary
disease in five (2 testis, 2 central nervous
system, 1 bone). Duration of first remission of
patients with acute leukemia was <six months
in three patients, seven to 17 months in seven
patients, 18-35 months in four patients and 236
months in one patient. Patients with chronic
leukemia were on the 24" and 48 months of

Fludarabine in Childhood Leukemia 199

hydroxyurea and interferon-alpha therapy at the
time of acute blastic transformation. AML-
MRC-10, BFM-86 ALL and BFM-90 B-cell ALL
protocols were administered to patients as first
line therapy. Busulfan-cyclophosphamide
regimen without irradiation was used as
conditioning for BMT.

Cardiac (left ventricle ejection fraction >60), renal
(urea, creatinine, creatinine clearance) and hepatic
functions (transaminases, bilirubin) were
evaluated before CT. Patients were eligible if these
functions were within normal limits. The patients
received therapy in isolated rooms and all had
central venous catheters (Hickmann). In addition
to intravenous immunoglobulin (0.2 g/m?/kg
twice a week), amphotericin B and ceftazidime
inhalation (2x4 mg/day and 2x1g/day,
respectively) were also administered as
prophylaxis in the last seven patients. An
antiemetic drug (ondansetron) was also used
throughout the chemotherapy courses. Total
parenteral nutrition, intravenous antibiotics and
antifungal agents were administered according to
current protocols when necessary. Irradiated blood
products were used. A bone marrow aspirate was
performed upon hematologic recovery
(neutrophils >1x10%L, platelets >100x10%/L).
CR was defined as evidence of normal
hematopoietic regeneration (neutrophils >1x10%/
L, platelets >100x10%/L), with <5% blasts), and
partial remission was defined as reduction in
marrow blasts to at least 50 percent. A second
course of FLAG-IDA was planned after the first
course. Patients in CR and with a suitable bone
marrow donor underwent allogeneic BMT; donor
lymphocytes were transfused to patients relapsing
after allogeneic BMT.

Treatment Regimen: G-CSF beginning on day 0
was continued up to absolute neutrophil count
(ANC)>1000 pl, with 400 pg/m?/d administered
intravenously over 30 minutes; fludarabine
(30 mg/m?) was administered intravenously over
30 minutes, daily for five consecutive days; high
dose cytarabine (2000 mg/m?) was administered
for five consecutive days intravenously over four
hours, starting four hours after fludarabine;
idarubicin (10 mg/m?) was administered on days
two to four intravenously over 30 minutes. The
idarubicin dose was reduced to 8 mg/m? in the
last five patients to reduce myelosuppression.

Results

A total of 25 courses were administered to 17
patients. Patients' characteristics and outcomes
are shown in Table L



Table 1. Patients' Characteristics and Response to FLAG-IDA Chemotherapy

Sex/age at Duration
FLAG-IDA, of first

Patient (ycar) Diagnosis remission  Response to FLAG-IDA Overall survival  Survival following 1 FLAG-IDA Outcome

1 M8 AlL-second marrow, testis relapse 36 mo. CT 1: Persisting marrow aplasia 44 mo. 33 d-died with infection

2 M, 10 ALL-Tcell, first marrow, testis, CNS relapse 6 mo. CT 1: Persisting marrow aplasia 8 mo. 47 d-died with infection

3 E3 ALL-L,, first marrow relapse 16 mo.  CT 1: No reponse 19 mo. 80 d-died with resistant disease

4 M4 ALL-L,, first marrow and bone relapse 6 mo. CT 1: No response 7 mo. 30 d-died with resistant disease

5 E10 AlLL-first marrow relapse 20 mo. CT 1: Persisting marrow aplasia 21 mo. 26 d-died with infection

6 M, 15 ALL-third marrow relapse 48 mo. CT1:CRCT2:CR 12 years + 11 mo-died with BMT** related complications

7 F 14 AML-M,;-marrow relapse after AlloBMT - 13mo.  CT I: Persisting marrow aplasia 14 mo. 35 d-died with infection

8 E17 AML-M,, first marrow relapse after auto PBSCT 14 mo.  CT 1: Persisting marrow aplasia 15 mo. 37 d-died with infection

9 M, 13 AML-M,, second marrow relapse 6 mo. CT 1: CR, CT 2: no response 36 mo. 6 d-died with resistant disease
10 M, 14  AML-M,, second marrow relapse 20mo.  CT 1: CR, CT 2: CR 39 mo. 7.5 mo-died with BMT*** related complications
11 M, 13 AML-M;, first marrow relapse after AlloBMT 19 mo. CT 1: Persisting marrow aplasia 20 mo. 35 d-died with infection
12 E3 AML-M;, first marrow relapse after AlloBMT 13mo. CTL:CR CT2:CR 39 mo. 30 mot-disease free after three donor lymphocyte transfusions
13 M, 15 AML-M;, first marrow relapse 9 mo. CT 1: CR, CT 2: Persisting marrow aplasia 11 mo. 63 d-died with infection
14 M, 8 AML-Mo, first marrow relapse after AlloBMT 11 mo.  CT 1: no response 13 mo. 60 d-died with resistant disease
15 M, 10 AML-M,, first marrow and CNS relapse 7 mo. CT 1: no response, CT 2: no response 10 mo. 85 d-died with resistant disease
16 E 45 CMML-acute blast crisis *24d mo. CT 1: no response, CT 2: response 34 mo. 10 mo-died with resistant disease
17 F 18 CML-acute blast crisis *48 mo.  No response 54 mo. 6 mo-died with resistant teukemia

* duration of chronic phase.
** mis-matched unrelated donor.
*¢* MUD: matched-unrelated donor.

CNS : central nervous system.

PBSCT :peripheric blood stem cell transplantation.
d : days.

mo : months.

CcT : chemotherapy.

CR : complete remission,

ALL :acute lymphoblastic leukemia.

AML  :acute myeloblastic leukemia.

AlloBMT : allogeneic bone marrow transplantation.
CMML :chronic myelomonocytic leukemia.

CML : chronic myeloid leukemia.
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Toxicity : Nausea and vomiting were not serious
problems and were controlled with antiemetics.
There was no acute neurological, cardiac or renal
toxicity. Two patients developed hyperbilirubinemia
and hepatic failure assodated with severe infections.
Recovery of blood counts and incidence of infection:
duration of neutropenia (ANC<500x10°/L) was a
median of 32 days (18-42 days) and of
thrombocytopenia (<30.000x10%/L) 27 days (7-38
days) in eight courses resulting in CR. Patients
experienced infection episodes in every course. Nine
patients (9/17:52.9%) had severe mucositis and
one had oral herpetic lesions. Infection episodes
were febrile neutropenia (6/25), septicemia (8/25),
pneumonia (10/25), enteritis (2/25), sinusitis (2/
25) and cellulitis (1/25). Hemoculture isolates were
Staphylococcus aureus (4 episodes), Enterobacter
(1 episode), Escherichia coli and Candida spp.
(1 episode). Pseudomonas aeruginosa (oral lesion),
Staphylococcus aureus (throat culture, urine
culture), and Candida spp. (throat culture) were
other isolates. Two patients had Aspergillus
antigenemia and one patient had radiological
findings suggesting pulmonary aspergillosis. Seven
courses (7/25: 29%) resulted in fatal infections
without marrow recovery in a median of 35 days
(26-47 days).
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on the 7th day. Then maintanence therapy cycles
(cytosine arabinoside 60 mg/m? for 4 days and
6-thioguanine for 28 days) were administered for
12 months; at the end of maintenance therapy,
a 3" DLT was given without any complication.
She is disease free with a 100 percent Karnofsky
score at the 15% month of the 3" DLT. The
remaining two patients who had BMT from
unrelated donors in a BMT center abroad at the
5% and 8% months of the last remission died with
BMT-related complications (Table II). The patient
who had veno-occlusive disease (VOD) during
BMT was treated with interferon-alpha for
chronic hepatitis C infection and was cured
before the leukemia relapse.

Cost of Therapy: Cost of therapy including
chemotherapy, G-CSF and supportive measures
(antibiotics, antifungal agents, intravenous
immunoglobulin, parenteral nutrition and blood
products) was a median of 20,400 U.S. dollars
($ 16,000-$ 116,000 dollars) per course.

Discussion

Experience with fludarabine in leukemia cases .
in children and adolescents is quite limited. In
1996, Fleischhack et al.3 reported initial results

Table II. Summary of Response to FLAG-IDA Courses and Post-Chemotherapy BMT and
Donor Lymphocyte Transfusion Procedures

Response to 2@ Post-CT
All patients  Response to FLAG-IDA BMT/DLT
Diagnosis n 1% FLAG-IDA CcT cT Outcome
ALL 6 1 CR 1 CR 1 BMT* BMT-related early death with CMV pneumonia
AML 9 4 CR 2 CR 1BMT (MUD) BMT-related early death with VOD
1 DLT Disease-free at 30 month of first FLAG-IDA
CMML 1 No response No response - Died with resistant disease
CML 1 No response - - Died with resistant disease

* one mis-matched unrelated donor.

DLT :donor lymphocyte transfusion.
CR :complete remission.

VOD :veno-occlusive disease.

MUD : matched unrelated donor.
AML : acute myeloblastic leukemia.
CML : chronic myeloid leukemia.

Treatment Outcome : Response to FLAG-IDA CT
courses and post-CT BMT and DLT (donor
lymphocyte transfusion) procedures are shown
in Table II. At the end of two CT courses there
were only three patients in CR (2 AML and
1 ALL). One patient with AML had DLT on the
70 day of the second FLAG-IDA course. After
recovery she had one cycle of Capizzi 1l
(cytosine arabinoside 3g/m2x4 and L-
asparaginase 6000 U/m?x1) and a second DLT

CMV  :cytomegalovirus.

cT : chemotherapy.

BMT :bone marrow transplantation.
ALL  :acute lymphoblastic leukemia.
CMML : chronic myelomonocytic leukemia.

of a pilot study with FLAG-IDA in the treatment
of recurrent AML in children and adolescents.
In 1997, Dinndorf et al.!* and Leahey et al.13
used idarubicin with fludarabine and cytarabine
for refractory or recurrent pediatric acute
leukemia. In 1998, Fleischhack et al.!® reported
that 17/23 patients with a median age of
7.7 years achieved CR with a median duration
of 13.5 months. Eleven patients underwent BMT
or peripheric blood stem cell (PBSC)
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transplantation following FLAG-IDA-FLAG
regimen, and overall nine patients remained in
CR with a median duration of 17.5 months (9.5-
39 months). But eight of 23 patients received
only a single FLAG-IDA course and two received
FLAG alone. The initial recommendation of
FLAG-IDA was changed to FLAG courses for
myelotoxicity. Based on their data their
conclusion was that a FLAG-IDA regimen with
FLAG-IDA as a reinduction course and FLAG
as consolidation therapy is an effective therapy
prior to allogeneic and autologous BMT or
PBSCT. In our study group, induction failure
was higher and the outcome was disappointing.
Five of nine AML patients had relapsed post-
BMT and two patients had second marrow
relapse. In their series, none of the patients were
post-BMT relapse cases and only two patients
were on second relapse. Additionally,
neutropenia was shorter in that study (median
22.5 days, range 14 to 42 days). Our patients'
longer marrow aplasia and higher CT-related
deaths might be attributed to their heavily pre-
treated state. In Fleischhack et al.'s'® series, only
three patients were treated with two courses of
FLAG-IDA!S, FLAG-IDA courses were more
myelosuppressive than FLAG courses. In our
series, CR was induced in patient 13 with one
course of FLAG-IDA; however, he could not
tolerate the second course. Fleischhack et al.!6
also reported pulmonary infections as the main
non-hematological toxicity, and there were three
therapy-related deaths.

The FLAG-IDA regimen seems ineffective in
acute B-cell leukemia. Two patients with B-cell
leukemia died with resistant disease. Two
patients with B-precursor ALL and one with T-
cell ALL died with infection before marrow
recovery. Patient 6 completed two courses with
CR without severe infections, but his previous
relapses were all responsive to CT, with long
remission duration. The regimen was also
unsuccessful in inducing remission in acute
blastic transformation of CML and CMML.

Time of relapse is an important prognostic
variable in leukemia. In the MRC UKALL X
study, only three of 106 children with marrow
or combined relapse within two years or less of
completing therapy were in second CR'. Four
out of six ALL patients in our series relapsed
within two years of remission.

In a more recent report on FLAG for therapy
in refractory or high-risk relapsed ALL and AML
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in children, 13/16 (70%) patients achieved CR,
and 4/16 partial remission (PR)!%. Thirteen
patients received BMT as consolidation, and
seven patients were alive at 12 months post
therapy. In that study, McCarthy et al.l®
preferred to avoid anthracyclines for inducing
remission in heavily pre-treated children, and
concluded that FLAG is an effective regimen.
We did not observe acute cardiac toxicity, but
Fleischhack et al.!® reported cardiac toxicity in
three of 24 FLAG-IDA courses. Acute cardiac
toxicity is generally acceptable, but all authors
emphasize pulmonary infections during CT or
post-transplant!6:18. The high rate of pulmonary
infections could have been caused by toxic
injury of the lung epithelial cells, by cytostatic
drugs, or by the long-term neutropenia involving
a risk for fungal infections!®. Purine analogues
such as fludarabine produce long term T-helper
cell depletion involving a high risk for
opportunistic infection??. Although we used
liposomal amphotericin and ceftazidime
inhalation for prophylaxis during CT of our last
seven patients, only three of them completed
CT without pulmonary infection. Neutropenia
was quite long, despite G-CSE Laminar air flow
rooms may also reduce infections.

Other CT alternatives for primary resistant or
relapsed AML also result in low CR rates but
with lower induction death rates?!.

Second BMT or DLT must be pursued as soon
as CR is achieved, because CRs after post-BMT
relapses are generally short lived?2. Second
transplants with a different cytoreductive
regimen can eradicate disease resistant to prior
myeloablative treatment?2. Outcomes of second
transplants were better in AML compared to
ALL?3. Unfortunately, only one of our patients
with post-BMT relapse could achieve CR; he had
DLT, which is another alternative. Remission
duration of this patient after DLT was longer
than the first remission duration.

The FLAG-IDA regimen was used in
Philadelphia chromosome positive relapsed ALL
to induce a second remission followed by BMT
or PBSCT. In this series, two of eight patients
received second transplants from their original
donors with no further conditioning?4. This
approach may be a safer procedure because our
patients who had BMT from unrelated donors
in their third and fourth remission could not
tolerate the conditioning CT.
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Hemophilia is an inherited bleeding disorder which produces its greatest
morbidity in the musculoskeletal system. Musculoskeletal complications of
hemophilia include acute hemarthrosis, chronic arthritis and hemophilic
arthropathy. We studied the clinical and radiological characteristics of joint
involvement in hemophiliacs. Functional loss was also demonstrated. There
were 25 patients with a mean age of 17; the mean coagulant factor level was
4.2 percent. All the patients had hemarthrotic attacks. Knees were the most
commonly affected joints followed by elbows, ankles and hips. The mean
number of involved joints was 3.3. Even the patients with moderate disease
had arthropathy. Sixty-four percent of the patients had pain and motion
restrictions of the involved joints. Four patients developed intramuscular
hematoma. We had patients at several radiological stages of severity.
Radiological scores best correlated with age and the total number of involved
joints. Various degrees of functional loss, namely disability, were observed. The
disability score significantly correlated with the radiological score and age. The
results of this study suggest that hemophilic arthropathy is an important
problem and that multidisciplinary management is needed. Musculoskeletal
care as well as appropriate and timely rehabilitation programs could prevent
the development of sequelae.

Key words: hemophilic arthropathy, activities of daily living, rehabilitation, prevention.

The hemophilias are genetically transmitted
disorders that are characterized by a quantitative
and qualitative deficiency of circulating blood
clotting factors. Hemophilia A is caused by a
functional deficiency of factor VIII, or
antihemophilic factor, and is the most common
type, comprising approximately 85 percent of
the total number of cases. Hemophilia A is a
sex-linked recessive genetic disease affecting
men, with women as carriers, although 25 to
30 percent of the cases may be due to new
mutations. The severity of the disorder varies
from patient to patient. Patients with
hemophilia are classified as mild, moderate, or
severe depending on the level of circulating
coagulant factor. In the mild form, the patient
has a functional plasma level of 26 to 60 percent
of factor VIII and may bleed excessively only
during surgery. In the moderate form, the

plasma level is between six and 25 percent, and
bleeding may occur during surgery or after
trauma. Patients with moderately severe disease
have plasma levels of factor VIII between one and
five percent those with severe disease have levels
below one percent. Patients with moderately
severe to severe disease are at a greater risk for
bleeding into joints, muscles, and vital organs
with minimal or recognized trauma. Spontaneous
bleeding into joints is limited to persons with
severe hemophilial*4. There appears to be a
predilection for large joints, namely the ankles,
knees, hips, elbows, and shoulders. The bleeding
manifestation requiring treatment most often is
acute hemarthrosis (extravasation of blood into
joints) and, when frequent, these painful acute
episodes may lead to a self-perpetuating synovitis
and ultimately to a chronic, deforming
arthropathy and disability®$.
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In this study, our aim was to document the
musculoskeletal problems and the disability of 25
hemophiliacs followed-up at the Pediatrics and
Physical Medicine and Rehabilitation Departments,
Ankara University Faculty of Medicine.

Material and Methods

Twenty-five patients with hemophilia were
included in the study. Disease history, age, age
at the onset of symptoms, coagulant factor
levels, and the average number of yearly
bleeding episodes were recorded for each
patient. An extensive musculoskeletal evaluation
of all joints and soft tissues was performed in
all patients. Pain, tenderness, swelling, effusion,
synovitis, crepitation, range of motion (ROM)
limitation and contractures were assessed as a
part of the follow-up protocol. The total number
of affected joints in each patient was recorded.

Standard anteroposterior and lateral radiographs
of the affected joints were taken for the
roentgenographic classification of hemophilic
arthropathy. All films were scored on a five point
scale (Table I)?. This scale was derived from
those of Arnold and Hilgartner® and Pettersson
et al.% to provide a simple and reproducible
measurement which particularly distinguished
those appearances (including joint space
narrowing and erosions) signifying irreversible
damage to cartilage and bone. If there was a
discrepancy, a consensus was reached after a
revision of the radiograph by the authors. The
scores of all joints were added to give a
composite score for each patient.

Table 1. Classification of Radiological Changes’

0 = Normal

1 = Soft tissue swelling, increased synovial density,
juxta-articular osteoporosis

2 = Marginal erosions, bone cysts and joint space
narrowing in non-weight bearing joints

3 = Severe joint space narrowing, erosions and cysts,
osteophytes, growth anomalies and configurational
abnormalities in weight bearing and non-weight
bearing joints

4 = Disrupted joint, transarticular bony trabeculae

In addition, we measured the functional status
of our patients, because the musculoskeletal
impairments caused by hemophilic arthropathy
might lead to disability. For this purpose, we used
the Juvenile Arthritis Functional Assessment
Report for Children (JAFAR-C)°.
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This functional assessment tool was primarily
developed for patients with juvenile chronic
arthritis and as designed has 23 items about the
activities of daily living. From this tool, we chose
the most suitable 16 items which could reflect
the difficulties that hemophiliac® could face in
their daily life. We also considered the fact that
in using such scales the questions should be
convenient and adaptable culturally. The revised
assessment tool is shown Table II. The response
to the each activity was scored on a scale of
0-2: a score of 0 was given if the action could
be accomplished alone without any difficulty all
the time over the past week, 1 if it could be done
sometimes and 2 if it was almost never done by
the patient alone. The total score was calculated
as the sum of the scores of all items, assuming
a range between 0 and 32.

Table II. Questions Chosen from JAFAR-C?

Can you

1. Pull on sweater over head -
2. Turn on water faucet

3. Climb into bathtub

4. Wash face

5. Tie shoelaces

6. Pull on socks

7. Brush teeth

8. Stand up from chair without using hands

9. Get into bed

10. Use knife and fork

11. Walk 50 m without help

12. Walk up five steps

13. Reach above head

14. Pick up something from floor from standing position
15. Push open door after turning knob

16. Squat

* Responses are scored O for all the time, 1 for sometimes,
and 2 for almost never.

JAFAR-C: Juvenile Arthritis Functional Assessment Report
for Children.

Descriptive statistics and Spearman's correlation
analysis were performed and the statistical
significance was set at p<0.05.

Results

Demographics and other characteristics of our
patients are provided in Table IIl. The mean age
was 17.4 years and the average number of yearly
bleeding episodes was 11. The mean coagulant
factor level was 4.2 percent (range, 0 to 18).
There was a weak association between the factor
level and the average number of yearly bleeding
episodes (p>0.05, r=-0.22). The mean number
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of involved joints was 3.3 (range, 1 to 7). A total
of 82 joints in the study group were found to have
hemarthrotic attacks, and the knees (37/82,
45.1%) were the most commonly affected joints
followed by elbows (18/82, 22%), ankles (17/82,
20.7%), hips (5/82, 6.1%), and the shoulders
(4/82, 4.9%). One patient had involvement of the
third proximal interphalangeal joint. Knee and
ankle involvement was bilateral in 13 and seven
patients, respectively. Moreover, four patients
developed intramuscular hematoma (psoas,
quadriceps, deltoid and forearm). The patient with
psoas hematorna also developed entrapment of the
femoral nerve causing severe axonal degeneration
of the nerve shown by electroneuromyography.
One patient had septic arthritis of the knee.
Sixteen patients in this study group had pain and
ROM limitations and contractures of the affected
joints. Again, knees and elbows were the most
commonly restricted joints.

Table III. Demographics and Other
Characteristics of the Patients (n=25)

Min-Max Mean SD

4-46 174 9.9
0.132 24.4. 34.6
0-18 4.2 4.5

Variables

Age (years)
Age at onset (months)
Factor level (%)

# Yearly bleeding episodes -2-72 11 14.4
# Joints involved 1-7 3.3 2
Radiological score 1-16 6.8 4.7

Disability score 0-22 7.5 6.3

The mean radiological score was 6.8 (range, 1
to 16). There was a statistically significant
correlation between the radiological score and
age (p<0.05, r=0.45) and the total number of
affected joints (p<0.001, r=0.77). Although it
did not reach a significant level, there was an
association between the radiological score and
the average number of yearly bleeding episodes
(p>0.05, r=0.32).

The patients of this study had various degrees
of functional difficulties; the mean disability
score was 7.5 (range, 0 to 22). Of the 16
functional activities, squatting, walking up five
steps and picking up something from the floor
from a standing position were the most
difficult activities. The disability score
correlated significantly with the radiological
score (p<0.01, r=0.69) and age (p<0.05,
r=0.42). There was a weak correlation between
the disability score and total number of
involved joints (p>0.05, r=0.33).
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Discussion

Musculoskeletal complications of hemophilia
include acute hemarthrosis, subacute or chronic
arthritis and hemophilic arthropathy. Patients with
hemophilia may also experience soft tissue and
intramuscular hemorrhage and, rarely,
pseudotumors, septic arthritis and nerve
compressions!®. Hemophilic arthropathy, the total
destruction of the joint, develops due to the
recurrent hemarthrosis and the specific changes
occurring in the synovium and cartilage*11:12, The

. pathophysiology of this blood-induced joint

damage is not known in detail but it is thought
to be multifactorial in origin and to include
degenerative cartilage mediated and inflammatory
synovium-mediated damage. A possible suggested
sequence of events may be that intra-articular
bleeding initially provokes a non-specific
inflammatory response, macrophages accumulate
around synovial iron deposits, release monokines,
and stimulate production of latent collagenases
and prostanoids. The continued leak of red blood
cells from the hypertrophied, vascular synovium
then produces a vicious cycle of synovitis-bleeding-
synovitis. The increased iron load results in
further synoviocyte hyperplasia and macrophage
accmulation. Degradation of the cartilage matrix
through several cartilage-damaging mediators
such as enzymes, cytokines, and oxygen
metabolites might also start as a direct response
to blood*11:12, The clinical findings resemble both
degenerative joint diseases and advanced
rheurnatoid arthritis. The involved joint is enlarged
owing to osteophytic bony overgrowth, the range
of motion is restricted and subluxation and
instability are common. The hemophilic
arthropathy is considered to be the most
important cause of morbidity in patients with
severe hemophilia®!3, In the present study, we
tried to demonstrate the caharacteristics of joint
involvement in hemophiliacs as well as the
disability associated with it.

All patients in this study had hemarthrotic
attacks; the mean number of affected joints was
3.3, and the most involved joints were the larger
joints such as knees, elbows, and ankles,
confirming the previous studies®’. Seventy-eight
percent of our patients had a plasma coagulant
factor level below five percent, and the others
were moderately ill. Even the patients with
moderate disease had hemarthrotic attacks and
various degrees of radiological findings,
suggesting that mild or infrequent bleeding
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might also start joint damage. Similar results
were reported by Steven et al.” In fact, it is
possible that these patients with moderate
illness may not have been admitted to the
hospital because of rather silent or less severe
clinical presentation. Therefore, examination of
all joints should be carried out, even in the
absence of a history of hemarthrosis, to identify
early cases of arthritis.

There was not a strong correlation between the
total number of involved joints and the
coagulant factor level. This could be due to the
development of a frequently bleeding "target
joint" in most patients!4. Sixty-four percent of
the patients had motion restrictions of the
involved joints and this had a considerable
impact on performing daily activities.

In hemophilic arthropathy, the earliest
radiographic findings are seen at the soft tissue;
the joint capsule is distended and the
intraarticular bleeding demonstrates an
increased density. With the progression of the
proliferative synovitis, irreversible radiological
changes occur. These are periarticular soft tissue
thickening and demineralization, marginal
erosions, subchondral irregularity and cyst
formation, decreased joint space, osteophytes
and chondrocalcinosis. The specific radiological
features of hemophilic arthropathy are the
widening of the femoral intercondylar notch,
squaring of the distal patellar margin,
enlargement of the proximal radius and
flattening of the talus with or without ankle
joint ankylosis!®. Our patients were at several
radiological stages. Radiological scores best
correlated with age and the total number of
affected joints, which we think could be
primarily based on the disease duration and
resultant increased recurrent hemarthrotic
attacks. Moreover, although it was not
statistically significant, an association existed
between the radiological score and the average
number of yearly bleeding episodes.

Despite advances in modern treatment having
dramatically reduced the mortality associated
with the bleeding episodes of hemophilia, it is
not clear whether there has been any impact on
the morbidity resulting from hemarthrosis and
arthropathy. There have been few studies about
the functional loss in hemophiliacs, although it
seems to be the most important issue in these
people's lives. Ahlberg!> reported that over half
of his group of 102 patients with severe
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hemophilia had marked-to-severe disabilities as
a result of hemophilic arthropathy, eight had
to use a wheelchair, and 20 percent required
crutches, sticks or other orthopedic appliances.
He also described a relation of disability to age.
Recently, Iwata and his colleagues!® studied the
limitation of joint function in 97 helophiliacs
in relation to functional limitations and/or
activities of daily living. Their analysis showed
that full flexion of the lower limbs was easily
limited in these patients and that this
deterioration was difficult to prevent, resulting
in marked disability. They also concluded that
the functional limitation level differed
significantly by age group. Heijnen et al.l?
worked on the estimation of severity of joint
movement limitation giving rise to disabilities.
They found that many patients started to
compensate with another joint motion if one
joint in the chain of a limb was limited. They
also emphasized that functional jlioint motion
may differ between cultures and countries;
slight restrictions in lower limbs are disabling
in Asian countries where people squat and use
an Eastern type of toilet, whereas in Western
countries knee flexion of 100° might enable the
patient to climb stairs and ride a bicycle. Mild-
to-moderate disabilites were observed in the
present study and the most difficulty activities
for our patients were squatting, walking anda
picking up something from the floor from a
standing position. Disability correlated strongly
with age and radiological score, indicating that
severe arthropathy increased the functional loss.
Multiple joint involvement increased the
disability, and this condition was suggestive of
the difficulty in compensation which has also
been reported beforel”.

Overall, our study and the others show that
hemophilic arthropathy is an important
problem, and that multidisciplinary
management of this condition might provide
good results. Although costly from an
economic point of view, prophylaxis has
effectively prevented joint and musculoskeletal
disease in severe hemophilia!8-20,

Additionally, patient and family education,
proper and efficient rehabilitation programs and
the maintenance of physical activity are
important preventive measures!321, We believe
that rehabilitation and musculoskeletal care
could prevent the appearance of sequelae and
improve the quality of life for hemophiliacs.
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last examination, 11 patients were older than
two years of age. Seven cases (64%) only had
head control, one patient (9%) could sit without
support, two patients (18%) were able to walk,
and one patient (9%) had no motor
development including no head control. The
most common neurological findings were
spastic quadriparesis (47%) and hypotonia with
exaggerated tendon reflexes (28%).
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lissencephaly. Similarly, seizures were observed
in grades 2, 3 and 4 lissencephaly in 100, 80
and 69 percent of cases, respectively.

Discussion

Lissencephaly, meaning literally "smooth brain",
refers to a genetically, dlinically, neuroradiologically,
and histologically heterogeneous group of
conditions that are characterized by total or partial

Table I. Clinical Findings and Grades of Lissencephaly of the Patients

Psycho/
Age’ Age** Grade of Neurological Seizure/ motor
Patient (yrs; mths)  (yrs; mths)  Sex lissencephaly Dysmorphism  Microcephaly findings epilepsy retardation
1 3;7 6;3 F 2 - + Hypotonia LGS Severe
2 2;2 38 F 4 + + Hypotonia LGS Severe
3 0;5 1;3 F 3 - + IS Severe
4 11 1;10 M 4 + + sQ : NS Severe
5 32 4 M 3 - - LGS Moderate
6 08 2;2 M 4 - - SQ NS Moderate
7 0;7 ;7 M 4 + - generalized Moderate
S5Q
8 1,7 1;8 M 4 - + NS Mild
9 G111 4;10 F 4 + + sQ LGS Severe
10 1,7 1;10 F 2 - + IS Severe
11 0,6 2 M 3 - - Hypotonia IS Severe
SQ
12 2;10 34 M 4 + + LGS Severe
13 06 34 F 3 - - sQ NS Severe
14 8,0 80 M 4 + Hypotonia NS Severe
Focal clonic,
15 03 2 M 4 - - sSQ generalized tonic Moderate
16 Gl0 1;5 M 4 - - Spastic left  generalized clonic,  Moderate
hemiparesis tonic, atonic .
17 05 0;6 F 2 - - Hypotonia IS Severe
18 1;5 1;6 F 4 + + SQ generalized tonic Severe
19 1;8 1;8 F 4 - + Hypotonia generalized tonic Moderate
20 0;3 0;3 M 3 - + sQ IS Severe
21 011 2;5 M 4 + + sQ IS Severe

* At the first examination.
** At the last examination.

F: Female. M: Male. SQ: Spastic quadriparesis. IS: Infantile spasm. LGS: Lennox-Gastaut syndrome. NS: No seizure.

Seventy-six percent (n: 16) of the patients had
epileptic seizures including infantile spasms (IS)
(n: 6), Lennox-Gastaut syndrome (LGS) (n: 5),
and secondary generalized and mixed type
seizures (n: 5) resistant to conventional
antiepileptic drugs. The age at onset of seizures
ranged from two weeks to 22 months (mean
6+6 months). In 12 patients (57%) seizures
occurred before six months of age, and in 14
(66%) before 12 months.

Table II presents the relationship between the
clinical findings and grades of lissencephaly. All
patients with grade 2 lissencephaly presented
severe developmental delay and had seizures
(one with IS, two with LGS), whereas severe
retardation was found in 80 percent of cases
with grade 3 and in 53 percent with grade 4

absence of gyration!-3%6:14, Several types of
lissencephaly have been identified according to the
clinical, morphologic, and genetic criteria. The most
common types are type I (classic lissencephaly) and
type I (Cobblestone lissencephaly)7:11:12:15.16_Type
I lissencephaly occurs most commonly as an
isolated defect (isolated lissencephaly sequence),
but is may also be associated with MDS, in which
case, it presents in a more severe form>7:1317,

All our patients were diagnosed to have type I
lissencephaly, since muscular and ocular
anomalies as well as neuroradiological findings
characteristic of type II lissencephaly were
absent. Chromosomal analyses could be
performed in three patients with severe
lissencephaly to exclude MDS, and no deletion
was found in chromosome 17. In addition, none



Volume 42 * Number 3

of the cases with severe lissencephaly had any
facial dysmorphism that occurs in patients with
MDS. Therefore, alll cases were classified as type
I lissencephaly-ILS.
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1990, de Rijk van Andel!? postulated that grades
3 and 4 have been under-represented in the
literature. Based on our findings, we also
consider that lissencephaly grades 3 and 4 were

Table II. Distribution of Clinical Findings According to the Grades of Lissencephaly Type I

Grade 2 (n:3) Grade 3 (n: 5) Grade 4 (n: 13) Total
Clinical Findings n % n % n % n %
Microcephaly 2 66 2 40 8 61.5 12 57
Facial dysmorphism 0 0 0 0 8 61.5 8 38
Psychomotor retardation 21 100
Severe 3 100 4 80 7 54 :
Moderate 0 0 1 "20 5 38
~ Mild 0 0 0 0 1 8
Seizures 3 100 4 80 9 69 16 76
Spastic quadriparesis 0 0 2 40 8 61.5 10 47
Hypotonia 2 66 1 20 3 23 6 28
Spastic hemiparesis 0 0 0 0 1 7.6 1 4.7

Patients with lissencephaly type I may present
with variable findings including microcephaly,
facial dysmorphism, motor deficits, seizures, and
developmental delay!214151815 Most of these
patients have poor neurological prognosis. All our
patients had psychomotor retardation, and
57 percent exhibited microcephaly. Of 11
patients older than two years, two were able to
walk and seven only had head control. Spasticity
and hypotonia resulting in severe motor
retardation were the most common neurological
findings in our series. In the literature, all of the
124 reported patients had developmental delay,
and 71 percent were microcephalicl3.1416-21,

Seizures were present in 76 percent of our cases
and half of them had infantile spasms or LGS
preceded by IS. Intractable seizures is one of
the most common clinical manifestations of
patients with lissencephaly. In other series, the
seizures have been reported in 75-90 patients
of the patients (IS 35-50%)13-15:18.13, According
to these results, lissencephaly should be
considered in children with psychomotor
retardation with or without microcephaly and
facial dysmorphism. In addition, it should be
investigated in the etiology of some early-onset
childhood epilepsies, particularly IS.

In our series the most common forms of type
I lissencephaly were diffuse pachygyria
(grade 4) (62%) and agyria-pachygyria
(grade 3) (24%). As far back as 1956, Crome??
suspected that pachygyria would be much more
frequent than agyria, but this has never received
much attention in clinical studies!3:17:21, In

more frequently seen than grades 1 and 2. In
the near future, with the wide use of MRI, cases
with mild and moderate lissencephaly may
outnumber more severe forms.

Is there any relationship between the severity
of the clinical findings and the severity of
cortical malformation? The number of patients
in our series was not sufficient for statistical
evaluation. However, we noticed that of our
three cases with grade 2 lissencephaly all had
profound psychomotor retardation and seizures,
whereas 54 percent of the patients with grade
4 lissencephaly were severely retarded and
69 percent of these cases had seizure. In the
series of de Rijk van Andel'?, all patients with
grades 1 and 2 were bedridden and had little
contact with their environment, whereas cases
with grades 3 and 4 had some social
development. Dobyns!3 reported that the
developmental level did not correspond with the
severity of the brain malformations in these
cases. Similarly, Barkovich!* postulated that
there was no relationship between clinical
manifestations and MRI findings. Larger series
may be helpful to elucidate the relationship
between the grade of lissencephaly and the
clinical outcome.

REFERENCES

1. Barkovich AJ. Anomalies neuronal migration and
organisation. In: Barkovich AJ (ed). Pediatric Neurcimaging
(2™ ed). New York: Raven Press; 1995: 203-230.
2. Barkovich A}, Gressens P Evrard P. Formation,
maturation, and disorders of brain neocortex. AJNR
1992; 13: 423-446.



T

214 Ozmen M. et al

10.

11.

12.

Dobyns WB, Reiner O, Carrozzo R, Ledbetter DH.
Lissencephaly: a human brain malformation associated
with deletion of the LIS 1 geen located at chromosome
17p13. JAMA 1993; 270: 2838-2842.

Volpe JJ. Neurology of the Newborn (379 ed).
Philadelphia: WB Saunders Company; 1995: 42-92.

. Aicardi J. The agyria-pachygyria complex: a spectrum

of cortical malformations. Brain Dev 1991; 13: 1-8.

Barkovich AJ, Chuang SH, Norman D. MR of neuronal
migration anomalies. AJNR 1987; 8: 1009-1017.

Dobyns WB, Truwit CL. Lissencephaly and other
malformations of cortical development: 1995 Update.
Neuropediatrics 1995; 26: 132-147.

Kuiniecky Rl. Magnetic resonance imaging in
developmental disorders of the cerebellar cortex.
Epilepsia 1994; 35 (Suppl) 44-56.

. Byrd SE, Bohan TP, Osborn RE, Naidich TP. The

CT and MR evaluation of lissencephaly. AJNR 1988;
9: 923-927.

Dobyns WB, McCluggage CW. Computed tomographic
appearance of lissencephaly syndromes. AJNR 1985;
6: 545-550.

Barkovich J. Imaging of the cobblestone lissencephalies.
AJNR 1996; 17: 615-618.

Barkovich AJ, Kuzniecky RI, Dobyns WB, Jackson
GD, Becker LE, Evrand P A classification scheme
for malformations of cortical development.
Neuropediatrics 1996; 27: 59-63.

14.

15.

16.

17.

18.

19.

20.

2].

22.

The Turkish Journal of Pediatrics * July - September 2000

. Dobyns WB, Elias ER, Newin AC, Pagon RA, Ledbetter

DH. Causal heterogeneity in isolated lissencephaly.
Neurology 1992; 42: 1375-1388.

Barkovich AJ, Koch TK, Carrol CL. The spectrum of
lissencephaly: report of ten patients analyzed by magnetic
resonance imaging. Ann Neurol 1991; 30: 139-146.

Pavone L, Rizzo R, Dobyns WB. Clinical manifestation
and evaluation of isolated lissencephaly. Chiids Nerv
Syst 1993; 9: 387-390.

Schuierer G, Kurlemann G, Lengerke HJ. Neuroimaging
in lissencephalies. Childs Nerv Syst 1993; 9: 391-393.

de Rijk-van Andel JE Arts FM, Barth PG, Loonen MC.
Diagnostic features and clinical signs of 21 patients
with lissencephaly type 1. Dev Med Child Neurol 1990;
32: 707-717.

Gastaut H, Pinsard N, Raybaund Ch, Aicardi J, Zifkin
B. Lissencephaly (agyria-pachygyria): clinical findings
and serial EEG studies. Dev Med Child Neurol 1987;
29: 167-180.

Mori K, Hashimoto T, Tayama M, et al. Serial EEG
and sleep polygraphic studies on lissencephaly (agyria-
pachygyria). Brain Dev 1994; 16: 365-373.

Kurlemann G, Schuirer G, Kuchelmeister K, Kleine M,
Weglage ], Palm DG. Lissencephaly syndromes: clinical
aspect. Childs Nerv Syst 1993; 9: 380-386.

Osborn RE, Byrd SE, Naidich TB, Bohan TP, Friedman
H. MR Imaging of neuronal migrational disorders.
AJNR 1988; 9: 1101-1106.

Crome L. Pachygyria. J Pathol Bacteriol 1956; 71: 335-352.



The Turkish Journal of Pediatrics 2000; 42: 215-218

Original
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SUMMARY: Alikasifoglu M, Malkog N, Ceviz N, Ozme §, Uludogan S, Tuncbilek E.
Microdeletion of 22q11 (CATCH 22) in children with conotruncal heart defects
and extracardiac malformations. Turk J Pediatr 2000; 42: 215-218.

CATCH 22 is a medical acronym for cardiac defects, abnormal facies, thymic
hypoplasia, cleft palate, and hypocalcemia, and a variable deletion on chromosome
22ql1. The deletion within the chromosome region of 22ql1 may occur in
patients with dysmorphologic and cardiological syndromes: DiGeorge syndrome
(DGS), velocardiofacial syndrome (VCFS), and conotruncal anomaly face
syndrome (CAFS). In this study, using N25 (D22S75) DiGeorge chromosome
region probe. fluorescence in situ hybridization (FISH) analyses were performed
on 32 patients with congenital heart diseases. Twenty-nine of 32 patients had
conotruncal heart disease. A 22q11 deletion was detected in two patients (6.9%)
of the 29 patients with conotruncal heart disease. One of our 22qdel (+) patients
had unilateral facial nerve palsy. Although it is not a frequent finding, unilateral
facial nerve palsy will be included among the symptoms of CATCH 22 syndrome.
After careful clinical evaluation of patients with conotruncal cardiac anomalies,
only syndromic cases should be screened for this deletion.

Key words: CATCH22 cardiac defects, abnormal facies, thymic hypoplasia.

Despite recent advances in the diagnosis and
treatment of children with congenital heart
disease, we do not have enough knowledge on
the etiology of these defects. One of the most
dramatic relationships between genetic and
congenital cardiac lesions is the finding of
monosomy of a locus on chromosome 22 in
patients with aortic arch and conotruncal cardiac
defects. Chromosome 22ql1 deletions have
been demonstrated in patients with a spectrum
of cardiac malformations, from severe lesions
such as truncus arteriosus and interruption of
the aortic arch, to the mildest form of
conotruncal defects such as isolated subarterial
ventricular septal defect.

Hemizygosity for the human chromosome
region 22ql1 is associated with a wide range
of overlapping phenotypes including DiGeorge
syndrome, velocardiofacial (Sprintzen)
syndrome and conotruncal anomaly face
syndrome (CAFS). The acronym CATCH22
(cardiac anomaly, abnormal facies, thymic
hypoplasia, cleft palate, hypocalcemia) has been

suggested to decribe the broad clinical spectrum
of phenotypes with 22q11 deletions!-3. The aim
of this study was to estimate the frequency of
microdeletion of 22qll in children with
conotruncal heart defects and extracardiac
malformations.

Material and Methods

This prospective study was based on 32 patients
with cardiac defects who were investigated by
the Pediatric Cardiology and Clinical Genetics
Units of lhsan Dogramaca Children's Hospital
of Hacettepe University Faculty of Medicine.
Twenty-nine of the patients had conotruncal
heart anomalies. In addition, two patients with
tricuspid insufficiency and one patient with
atrial septal defect were included in the study
because of similarities of extracardiac anomalies.

All patients were evaluated by echocardiography
or cardiac catheterization in respect to
cardiological problems. A clinical geneticist
obtained family history and evaluated dysmorphic
features of the patients.
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congenital heart defects. It is estimated that
deletion of 22q11 may be involved in five percent
of all newborns with heart defects, and that it
is the single most important cause of heart
malformation after Down syndrome!. But recent
studies have shown that the incidence of deletion
in 22q11 is lower than suspected by former
investigators. Possibly, the observed frequency of
deletions depends on the selection criteria.

We found the frequency of del 22q11 among

32 patients with cardiac defects and dysmorphic -

features as 6.3 percent. However, if only patients
with conotruncal heart defects were evaluated,
the incidence would be 6.9 percent.

Different researchers reported different frequencies
of 22q del among different conotruncal heart
defects and aortic arch anomalies:

Although the number of cases was not enough,
the highest incidence of deletion (75%) was
found in absent pulmonary valve syndrome by
Johnson et al.> Interruption of the aortic arch type
B (50%) and truncus arteriouss (33%) were also
associated with a high frequency of del 22q11567.

One of the highest figures belongs to
Goldmuntz et al.* They studied 17 non-
syndromic patients with one of the three most
common conotruncal defects: truncus
arteriosus, interruption of the aortic arch and
tetralogy of Fallot. Out of these 17 patients, a
22q deletion was found in five (29%). They
wrote that the 22q11 deletion-positive patients
were mildly dysmorphic but did not have
characteristics of a specific syndrome.

Webber et al.!> stated that 22q1l1 déletions are
important causes of selected malformations of the
ventricular outflow tracts and aortic arch, and that
they account for about 15-20 percent of cases.

Digilio et al.® evaluated 315 children with
conotruncal heart defects and 22qdel was found
in 11 percent of the patients. All the patients
except one presented with one or more
extracardiac anomalies, and were therefore
considered as syndromic. The authors point out
that five patients diagnosed as isolated in the
beginning were subsequently included in the
group of syndromic cases because of the
presence of subtle facial dysmorphism which
was previously overlooked.

Takahaski et al.? found a submicroscopic deletion
in chromosome 22q11 in five out of 64 patients
(7.8%) with a conotruncal heart disease.
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Devriend et al.'s analysis of 150 patients with
conotruncal anomalies found the incidence of
del 22ql1 to be 12.8 percent. They did not
include patients with transposition of great
arteries (TGA) in their group, since this is an
uncommon heart defect in del 22q1110.

It is clear from the above-mentioned studies that
there are great variations in the reported
incidence of CATCH 22 syndrome, even in study
groups consisting only syndromic conotruncal
heart anomalies, but a major limitation of many
studies is the small sample size. These
observations suggest the need for establishing
the incidence of 22q11 deletions for individual
anatomic diagnosis instead of for generic groups
such as conotruncal anomalies.

General opinion is that facial appearance involves
subtle changes and can easily be misinterpreted
in young children. These dysmorphisms may
barely be recognizable; a precise phenotypical
evaluation is essential to distinguish syndromic
from isolated conotruncal anomalies®9.13.14,
Different studies showed that non-syndromic
conotruncal cardiac anomaly patients are not likely
to have a 22ql1 deletion!383.10, Therefore, it is
advisable that children with conotruncal cardiac
anomalies should be carefully examined to detect
dysmorphic features of DiGeorge, velocardiofacial
and conotruncal anomaly face syndromes. After
careful clinical evaluation, only syndromic cases
should be screened for this deletion.

One of our 22qdel (+) patients had unilateral
facial nerve palsy. Unilateral facial nerve palsy was
described in a patient with CATCH 22 syndrome
without cardiac anomaly, thymic hypoplasia cleft
palate or hypocalcemia!2. Tho the best of our
knowledge, our patient is the first case showing
unilateral facial nerve palsy in syndromic
conotruncal heart anomaly. These observadons
suggest that although it is not a frequent finding,
unilateral facial nerve palsy should be included
among the symptoms of CATCH 22 syndrome.
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Serratia marcescens: an emerging microorganism in the neonatal

intensive care unit

Canan Aygiin, Sule Yigit, Deniz Giir, Giilsen Erdem, Olcay Oran, Giilsevin Tekinalp, Murat Yurdakdk
Neonatal Unit, Department of Pediatrics, Hacettepe University Faculty of Medicine, Ankara, Turkey

SUMMARY: Aygiin C, Yigit §, Giir D, Erdem G, Oran O, Tekinalp G, Yurdakok
M. Serratia marcescens: an emerging microorganism in the neonatal intensive
care unit. Turk J Pediatr 2000; 42: 219-222.

As smaller babies survive in neonatal intensive care units, late-onset septicemia
with unusual pathogens appears. Between 1 January and 31 December 1998, in
Hacettepe University Ihsan Dogramaa Children's Hospital Neonatal Intensive Care
Unit, seven infants had S. marcescens isolates. Four babies had septicemia with
the microorganism. The case fatality rate was 50 percent in infants with
S. marcescens septicemia. The combination of ceftazidime or imipenem with
amikacin appears appropriate for the treatment of newborns with Serratia infection.

Key words: Serratia marcescens, infection, neonatal intensive care unit.

In the 1990's Group B streptococcus and E. coli
were the most frequent bacterial pathogens
causing early neonatal sepsis. On the other hand,
coagulase negative staphylococci, Klebsiella
pneumonia, Pseudomonas aeroginosa, other
Gram-negative bacteria and Candida species are
the most frequently encountered microorganisms
in late-onset sepsis of the newborn!?3,

Serratia marcescens is a motile, non-sporulating,
Gram-negative bacillus classified in the family
Enterobacteriacea. It has been recognized as a
cause of hospital-acquired infection for the last
two decades®. These infections were mainly
reported in association with altered host
defenses. The immaturity of neonatal host
defenses is a major risk factor predisposing to
bacteremia and sepsis in the newborn. The lack
of type-specific antibodies, decreased levels of
immunoglobulin G, A and M levels, reduced
neutrophil chemotaxis and defective oxidative
burst in granulocytes are important factors that
contribute to the neonate's (and especially of the
preterm infant's) susceptibility to bacterial
infection!-3. There are reports of Serratia species
causing neonatal infection*!2. The first time
Serratia was isolated in our Neonatal Intensive
Care Unit (NICU) was January 1998. Since that
time Serratia has been isolated from seven
patients and all were S. marcescens. In this report
we present our patients with Serratia isolation.

Material and Methods

In our NICU, every newborn with suspected sepsis
undergoes a sepsis work-up which includes
complete blood count with differential, urine
analysis, C-reactive protein level, chest X-ray, and
cultures o fblood, urine and cerebrospinal fluid.
All infants requiring mechanical ventilation have
routine endotracheal aspirate cultures when the
tube is removed or changed and when there is a
lower respiratory tract infection proven by chest
X-ray. Routine cultures of humidifiers, incubators,
ventilators, and disinfectant solutions are
performed twice monthly, and cultures of
intravenous fluids are performed once monthly.

Bacterial identification was performed by Sceptor
System (Becton Dickinson). Antibiotic
susceptibilities were determined using Microbroth
dilution method, according to NCCLS gudelines
(M7-A4).

Results

Between 1 January-31 December 1998 S.
marcescens was isolated from ten cultures of
seven infants. The clinical characteristics of
these infants are summarized in Table 1. Four
isolates were from blood, four from tracheal
aspirates, one from cerebrospinal fluid and one
from bone marrow aspiration culture. All
isolates were sensitive to amikacin, imipenem
and ciprofloxacin (Table II).
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Table II. Susceptibility Patterns of
Different Isolates of S. Marcescens

(%)
w
KN
wn

Case

1
TMP/SMX R
Sulbactam-Ampicillin R
Ceftazidime S
Cefotaxime/Ceftriaxone S
S
S
S
R

Imipenem
Ciprofloxacin
Amikacin
Netilmicin/Tobramycin

wmmmmm;u;u.
VOV KE®n
Il munnonml
ATrnunnonor
Il OO n|a
rnunnmn oo

R : Resistant.
S : Sensitive.
TMP/SMX : Trimethoprim-sulfamethoxazole.

Discussion

Severe illness due to S. marcescens is generally
seen in immunocompromised patients such as
the elderly and neonates. In newborns the
organism can be responsible for sepsis and
meningitis, which have a high case fatality ratel®,
Studies in the 1970's suggested that neonatal
colonization and infection were rare events, but
from 1980 to 1999, reports of S. marcescens
epidemics in NICU's have increased*%10, Before
January 1998, Serratia had not been isolated from
cultures in our NICU. At the time, neither
overcrowding nor patient admission from other
hospitals had ocurred in our NICU.

The symptoms of infection were non-specific,
-such as hypoactivity, abdominal distention and
apnea (Table I). The day of onset of symptoms
ranged between four to 45 days, which suggests
late sepsis with acquisition of the microorganism
from the NICU. Endotracheal intubation and
mechanical ventilation were required in five of
the cases. There was no growth in urine cultures.
In one patient (Case 2), hemolysis with jaundice
that could not be controlled by photoherapy and
required two exchange transfusions was
observed. Other reasons for hemolysis were
excluded in that patient, thus, it was thought to
be due to S. marcescens infection. To our
knowledge, this symptom has not been observed
before in newborns with Serratia septicemia.

It has been shown that Serratia is a human
pathogen capable of causing significant

mortality and morbidity, with the small

premature infant being most at risk of serious
infection’. In our series, three of the babies with
Serratia infection died. One of them (Case 1)
was a debilitated baby with severe neurological
sequelae due to hypoxic-ischemic encphalopathy
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(HIE). This baby had S. marcescens grown only
in endotracheal aspirate culture. The other two
babies (Cases 3 and 6) were premature and
extremely low birth weight babies, prone to
nosocomial infections. Since two out of four of
the babies with S. marcescens septicemia died,
the case fatality rate attributable to S.
marcescens septicemia was 50 percent. Zaidi et
al.!0 reported a 60 percent mortality rate for
newborns weighing 2500 g or less with S.
marcescens infection. In the series of van Ogtrop
et al., septicemia had a mortality rate of 100
percent in preterm newborns. In our series, the
surviving infants with S. marcescens septicemia
had a greater birth weight and gestational age
than the ones that died. At the moment, Case
2 is 13 months and Case 4 is nine months old.
The other two babies with S. marcescens growth
only in endotracheal aspirate cultures (Case 5
and Case 7) are seven and six months old,
respectively. All the babies with S. marcescens
infection are being followed up. No late
complication of infection nor any neurological
sequelae has been observed in these four babies.

After the emergence of Serratia strains,
environmental samples were taken from incubators,
humidifiers, suction jars, soaps, intravenous
solutions, sinks and stethoscopes. Extensive
investigation and cultures failed to identify any
environmental reservoir of S. marcescens. Since
colonization on hands of the personnel had been
reported to be responsible for spread of the
microorganism, strict handwashing policies were
re-introduced. Since June 1998, only one case with
S. marcescens growth has been identified, in August
1998. In our NICU for the last five years, the
standard treatment protocol for late-onset neonatal
sepsis has been the combination of cefotaxime or
ceftriaxone with amikacin. As smaller babies began
to survive in our NICU, combination of an
antipseudomonal cephalosporin with vancomycin
was introduced in April 1998 as an alternative
empyric late-onset sepsis treatment protocol for
catheter-related sepsis.

Serratia species are known to carry chromosomally
inducible beta-lactamase. Exposure to a beta-
lactam antibiotic results in induction of expression
of the enzyme, which persists as long as the
inducer is present. Depressed mutants secreting
beta-lactamase may colonize in an NICU and then
be transferred to the patients later. Since in our
series none of the isolates was susceptible to
sulbactam ampicillin, and only 40 percent were
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susceptible to cefotaxime or ceftriaxone, we think
that our isolates also carry the enzyme. When we
consider the high resistance levels with sulbactam
ampicilin and cefotaxime or ceftriaxone for S.
marcescens, a combination of ceftazidime or
imipenem with amikacin seems appropriate for
the treatment of newborns with Serratia infection.
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Ventricular diastolic filling indices in pulmonary stenosis
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SUMMARY: Pac¢ FA, Ozkutlu S, Saraclar M, Kutlu NO. Ventricular diastolic filling
indices in pulmonary stenosis. Turk J Pediatr 2000; 42: 223-226.

Children with valvar pulmonary stenosis have right ventricular diastolic filling
abnormalities that may be due to either right ventricular hypertrophy or right
ventricular outflow obstruction.

In order to investigate the reason for this abnormality, 23 consecutive cases
with pulmonary stenosis (mean age 7.94 + 3.33 years) undergoing transluminal
pulmonary balloon valvuloplasty without significant tricuspid or pulmonary
valvar regurgitation were studied prospectively. Right ventricular diastolic filling
indices and pulmonary valvar systolic gradients were measured in these children
one day before and after pulmonary balloon valvuloplasty and were re-examined
six months later. Right ventricular diastolic indices based on rapid early diastolic
filling peak velocity (peak E), peak velocity during atrial contraction (peak A),
and ratio of E/A were determined by pulsed Doppler echocardiography.

In conclusion, right ventricular diastolic filling indices in patients with pulmonary
stenosis did not improve after pulmonary balloon valvuloplasty in the first day
but when re-examined by the sixth month there was a significant improvement.
These data suggest that diastolic filling abnormalities are more likely a result
of right ventricular hypertrophy than of right ventricular outflow obstruction.

Key words: pulmonary stenosis, balloon valvuloplasty, Doppler echocardiography,
diastolic functions, children.

Left ventricular filling indices obtained from the
transmitral flow velocities by echocardiography
have been used in patients with a variety of cardiac
diseases including systemic hypertension!, left
ventricular outflow tract obstruction?,
hypertrophic cardiomyopathy3, coronary artery
diseaset, dilated cardiomyopathy®®, constrictive
pericarditis’ and valvular heart disease®. Use of
transtricuspid flow velocities as determined by
Doppler echocardiography has been established as
a valid method for assessing right ventricular
filling®. Right ventricular diastolic function has
been less extensively studied than diastolic
function of the left ventricle!®, Tricuspid valve
Doppler indices were studied for normal values
in children with a normal heart® and in children
with valvular pulmonary stenosis. It is shown that
right ventricle (RV) diastolic filling abnormalities
in patients with pulmonary stenosis (PS) do not
change immediately after successful relief of RV
outflow tract obstruction!l.

The purpose of the present study was to
determine whether there is any improvement
via pulmonary balloon valvuloplasty (PBV), in
the early and late phases, on diastolic filling of
the RV, and to determine the mechanisms
underlying RV diastolic filling abnormalities.

Material and Methods

Patients : The study investigated ventricular
diastolic filling indices in patients with
pulmonary stenosis and in 17 age-matched
normal control subjects (1 females, 10 males).
The patient group comprised 23 children
(11 females, 12 males) who were randomly
selected from all children with pulmonary
stenosis undergoing cardiac catheterization in
Hacettepe University lhsan Dogramaa Children's

* Hospital between April 1991 and May 1994. The

patient group was 3.5 to 16.5 years old
(mean 7.94+3.33 years) and the control group
was 3.5 to 14 years old (mean 9.0=3.1 years).
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Selection Criteria Included : a) Presence of PS
severe enough to warrant treatment with balloon
valvuloplasty, b) Absence of additional congenital
defects such as tricuspid stenosis or left to right
shunts that might alter the tricuspid valve
Doppler recording, and ¢) Absence of significant
tricuspid or pulmonary regurgitation by Doppler
examination before and after valvuloplasty.

Cardiac Catheterization: The patient group
underwent right-and left-sided cardiac
catheterization after being sedated with a
combination of morphine sulfate, diphenhydramine
and diazepam. Peak to peak pressure gradient
across the obstruction was measured before and
after balloon dilatation.

Echocardiographic Examination: All study
participants underwent a range-gated pulsed
Doppler esamination one day before and after
pulmonary balloon valvuloplasty and were re-
examined six months later. Tricuspid valve
Doppler examination was from the apical four
chamber view using Toshiba Sonolayer S-SSH
60-A. The sample volume was positioned so as
to record the maximum velocities through the
valve. Velocities through the tricuspid valve vary
significantly throughout the respiratory cycle,
with maximal velocities occurring at peak
inspiration® 19, Therefore, to obtain all Doppler
measurements at a standard time in the
respiratory cycle, only those beats recorded at
peak inspiration were used.

From the Doppler spectral recordings, the peak
velocities during rapid ventricular filling
(peak E) and during atrial contraction (peak A)
were measured and the ratio of peak E to peak
A velocities (E/A) was calculated.

Statistical Analysis : Using paired t tests, statistical
comparisons were made between control and
patient groups before and after PBV. A two tailed
p value of <0.01 was used to indicate a
significant intergroup difference. All values are
presented as mean * standard deviation.

Results

Patients : There were no significant differences
in age, heart rate (93.4%=13.3 beats/min versus
87=11 beats/min) or systolic blood pressure
(112.78+13.2 mm/Hg versus 109%9.3 mm/Hg)
between the pulmonary stenosis group and the
control group, respectively. Clinical data of the
patient group is illustrated in Table L
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Table I. Clinical Data of the Patients

Systolic
Blood

Age Weight Heart Rate Pressure

Patient Sex  (year) (kg) (beat/minute) (mmHg)
1 F 16.5 52.6 82 146
2 M 4.5 17.4 122 110
3 F 6.3 27 106 120
4 F 14.7 36.3 80 134
5 M 7.6 183 95 108
6 M 9 2238 90 120
7 F 6.5 17.1 110 110
8 M 5.1 14.6 100 85
9 F 10.8 33 80 115
10 M 45 13.9 98 100
11 F 11.2 375 85 110
12 F 6.7 18.1 74 105
13 F 7.4 248 78 105
14 M 5.7 15.5 102 95
15 M 3.6 9.2 90 115
16 F 4.4 13.9 106 96
17 M 5.3 14.7 94 120
18 F 6.6 16.5 110 115
19 M 7 17.1 83 120
20 M 9.7 28.9 92 115
21 M 103 24.3 110 130
22 F 114 24.6 72 105
23 M 7.9 227 90 115

Mean 7.94x3.3 2245986 93.43x13.28 112.78+13.21

Pulmonary balloon valvuloplasty (PBV) was
carried out successfully in all patients without
any complication. At cardiac catheterization, all
of the patients had sufficient relief of pulmonary
stenosis by balloon valvuloplasty. The peak to
peak systolic pressure gradient before balloon
valvuloplasty (87.3+33.0) was significantly
higher than that after valvuloplasty (19.5+5.9)
(p<0.0001) (Table II).

Table II. Mean Values for the Doppler
Measurements of Patients Before and After
Pulmonary Balloon Valvuloplasty

Post-PBV Post-PBV

Pre-PBV  (1%day) pvalue (6“month) p value!
PS-gradient 87.3+33.0 19.5=59 00001° 23.1x75 00001°
(mmHg) (catheter)  (catheter) (echo)

91.4+22 23.2x3.6

(echo) (echo)
E wave
(m/sec) 048+0.10 047207 NS, 051010 NS.
A wave
(m/sec) 0.55+0.10 049+09 00136 041009 0.0001°
E/A ratio  0.89+0.21 099022 NS 13202  0.0001°

* Statistically different between groups using paired t test at the 1% level.
t Comparison between pre-PBV and post-PBV (6* month).

PS : pulmonary stenosis.
E : velocity during rapid filling (m/s).
A : velocity at atrial contraction (m/s).

Pre-PBV :before pulmonary balloon valvuloplasty.
Post-PBV : after pulmonary balloon valvuloplasty.
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It has been shown that diastolic functions
worsened in children with right and left
ventricular outflow tract obstruction and that they
did not improve in the early stages after relief of
the obstruction!!209, We detected that diastolic
filling changes in patients with valvar PS do not
improve after PBV, as shown in Table II. Six
months after PBV, there was no significant
difference in the pulmonary valve peak to peak
systolic gradient, but the improvement in tricuspid
diastolic indices was statistically significant.
Diastolic filling abnormalities seen in patients with
pulmonary stenosis did not improve immediately
after PBV, as shown by Vermilion et al!l. In this
study, in patients having RV hypertrophy
diagnosed by electrocardiographic criteria and
echocardiographic findings, tricuspid valve
diastolic functions partially improved six months
after relief of obstruction.

Conclusion

The abnormalities of RV diastolic filling in
patients with PS are not related with right
ventricular outflow tract obstruction but are
mainly due to right ventricular hypertrophy.
As a result of our study, we recommend long-
term echocardiographical follow-up for all
patients with balloon valvuloplasty in order
to evaluate future improvement of ventricular
diastolic functions.
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with Ebstein's malformation. They suggested
the use of cross-sectional echocardiography,
especially the subcostal and parasternal long
axis approaches, to recognize this feature. In
their review, the variant of pulmonary atresia
and intact ventricular septum with dilated
chambers of the right heart was found to be a
lethal combination, which should prompt
ventricular decompression as soon as the
diagnosis is made.

Magee et al.® reported an 11-month-old case of
unguarded tricuspid orifice with preexcitation
and successful radio frequency ablation of the
accessory pathway.

Shahani et al.? reported surgical treatment of a
seven-year-old girl with an unguarded tricuspid
orifice and dilated right heart chambers. They
inserted a prosthetic valve at the site of native
tricuspid anulus, with prompt improvement in
clinical status. After eight years' follow-up, the
child is reported to be clinically well and the
prosthetic valve functioning normally.

Hornberger et al.® and Achiron et al.? reported
prenatal two-dimensional and Doppler
echocardiographic diagnoses of unguarded
tricuspid orifice.

In our Department, where approximately 4,500
echocardiographic examinations are made yearly,
five cases have been diagnosed to have
unguarded tricuspid orifice between December
1995 and February 1998. Although it is not
possible with these data to predict the incidence
of this rare congenital anomaly, it is the authors'
impression that this anomaly is not so
infrequent as it is believed to be and that it
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could be diagnosed easily with cross-sectional
echocardiography if it is kept in mind.
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members: four had died and seven were either
not available or did not give permission. Thus,
including the case previously mentioned, C4,
CH50 and CI-INH were studied in a total of 11
patients. The blood samples were immediately
- separated. C4 was measured by turbidimetric
method (RA-XT, Technicon). The total
hemolytic activity (CH50) and CI-INH were
studied by standard radial immunodiffusion
(The Binding Site Limited).

I
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The age at onset of symptoms ranged from six
months to 21 years (mean 11 years), and
symptoms in most patients appeared in
adolescence. The frequency of edema attack was
usually four or five times a year.

None of the patients has been lost during the
follow-up period of 10 years. Their history revealed
that edema of the extremities was the most
common symptom, occurring in 10 patients. Three

. of the patients experienced severe laryngeal edema
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Fig. 1. Pedigree of the family. Circles denote females; squares, males. Open cricles and squares denote unaffected
persons; closed circles and squares denote affected persons. Deceased persons are indicated by an oblique line.

The characteristics and laboratory findings of all
the patients are given in Table I. C1-INH levels
were undetectable in two patients, 12.1 mg/dl
(36% of normal) in one patient, 38 mg/dl (11.5%
of normal) in four patients, 39 mg/dl in one
patient, 53.8 (15.9% of normal) in one patient
and 76.6 mg/dl (23.3% of normal) in two
patients. CH50 was undetectable in all patients.
C4 level for all patients was low.

that required tracheotomy, three developed facial
edema, and three experienced severe abdominal
pain associated with vomiting and diarrhea related
to gastrointestinal involvement. Two patients
developed scrotal edema. Extremity, facial, and
gastrointestinal system (GIS) edema were seen in
10, four, and three patients, respectively.

They reported that the symptoms lasted one to
four days and then subsided spontaneously if

Table 1. Characteristics and Laboratory Findings of the Patients

Age at onset of Number of C1-INH C4

No sex Localization of edema symptoms (year) attacks per year {mg/dl) (mg/dl)

6 female extremity, face GIS UN UN 76.6 14

7 female extremity, face, GIS UN UN 12.1 13

8 female GIS UN UN 38 11
10 female extremity, face, lrynx 10 34 38 10
13 male extremity, larynx 10 8-10 38 9
14 male extremity, larynx 10 34 UD 8
16 male extremity 10 3-4 53.8 4
17 male extremity, face, scrotum 172 34 38 12
19 female extremity 11 5-6 39 4
20 female extremity 10 . 5-6 UD 10
22 male extremity, scrotum 21 8-10 76.6 14
UN': unknown.
ND: not done,
UD: undetectable.

GIS: gastrointestinal system.
The normal value CI-INH is 332+25 mg/dl.
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there was no laryngeal edema. Symptoms were
precipitated mainly by trauma, anxiety, cold
weather, and tooth extraction, but sometimes
developed without any triggering factors.

Five of the patients, whose ages ranged from
13 to 45 years, had received danazol therapy
(400 mg daily) irregularly for a period ranging
from one to three years prior to admission to
our hospital but the drug had been discontinued
because of its side effects, such as weight gain,
hirsutism, and acne. There was not enough
information about monitorization and treatment
of the patients. These patients reported a
reduction in both severity and frequency of
edema attacks after this treatment, but one
patient developed laryngeal edema.

We treated acute edema attacks with epinephrine,
steroid, and antihistaminic drugs. Fresh frozen
plasma (FFP) was used successfully to treat facial
edema associated with buccal edema and life-
threatening edema attacks in two patients. They
reported that although there was no history of
allergy, they had been diagnosed as allergic
disease and had been treated accordingly.

Eleven members of this family had similar
symptoms and course. Two patients died as a
result of asphyxia secondary to laryngeal edema
before the establishment of diagnosis.

Discussion

CI1-INH is the main regulator protein of the
activation steps of the complement pathway and
it regulates inhibition of Clr, Cls, active
Hageman factor, kallikrein, plasmin, and actived
factor IX. A deficiency of C1-INH can result in
a lack of regulation of the complement system
and in the release of some mediators, leading to
the increased vascular permeability responsible
for clinical symptoms348.10,

Diagnosis of type 1 HAE is usually established
by positive family history and reduced serum C4,
C1-INH, and CH50 levels, even when the
patients are symptom-free!-3. The C1-INH level
of patients with HAE is less than 20 to 30 percent
of normal. The defect is transmitted as an
autosomal trait, but can occur spontaneously as
well, with no family history. These cases probably
represent a newly acquired mutation®. About 15
to 25 percent of patients (type II HAE) have
normal or elevated C1-INH levels. These patients
have been shown to have non-functional
protein!35, There are a few patients with

The Turkish Journal of Pediatrics * July - September 2000

acquired angioedema (AAE). AAE usually starts
after the fourth decade of life without family
history. AAE type is characterized by the presence
of antibodies to C1-INH and by the increased
catabolism of C1-INH associated with benign or
malignant B-cell lymphoproliferative disorders®7.

The clinical manifestations of HAE are
polymorphic and include recurrent attacks of
edema affecting the extremities, face, GIS,
genitalia, and airways3%. Edema of the
extremities was the most common symptom in
our cases. The edema is typically described as
non-pruritic and painless. Laryngeal edema is -
the most feared complication. It can present
rapidly and responds poorly to epinephrine,
frequently requiring a tracheotomy to open the
airway. Laryngeal edema influences the
mortality rate, which may vary from 15 to 33
percent. The mortality rate in our cases was nine
percent. Severe abdominal pain due to bowel
wall edema is also common*. However, 18
percent of our patients had a history of severe
abdominal pain. Sometimes the edema of the
bowel wall may resemble an acute abdominal
condition and many of these patients undergo
an unnecessary laparotomy*.

The first manifestations of HAE can appear at
any age, but particularly at adolescence34. Mean
age at onset of symptoms of our cases was
11 years. Although attacks may occur without
any reason, trauma, stress, and cold are potential
triggering factors. HAE usually lasts 24 to
72 hours and disappears spontaneously if there
is no laryngeal involvement3#4. The patients
should be warned about the triggering factors
and avoid them when possible. The edema
attacks of our cases were usually precipitated by
trauma, anxiety, dental procedures or cold.

Treatment of the acute episode in patients with
HAE remains the most difficult aspect in
management. Epinephrine, corticosteroids, an
antihistaminic, purified C1 inhibitor protein, or
epsilon aminocaproic acid (EACA) may be
partially effective in the management of acute
attack. FFP has been used successfully. However,
it should be noted that FFP could worsen the
attack by supplying complement proteins; some
authors recommend it not be used in the acute
attack3-58, Long-term prophylaxis with the
attenuated androgens (stanazol and danazol) has
been used effectively daily or on alternate days in
adults and children. The maintenance dose is
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established by clinical response rather than by
normalization of serum levels of C1-INH or C4.
Long-term therapy depends on the severity and
frequency of attacks3%9. We observed that the
severity and number of attacks decreased in
patients treated with danazol. The androgens have
some side effects, such as hepatic damage and
virilization, but these usually disappear after the
drug is stopped34. Recently, interferon-A has been
shown to stimulate C-INH protein production?.

Hereditary angioedema (HAE) is in fact poorly
recognized by physicians, as in our cases. Most
commonly, HAE is considered an allergic disease.
Some physicians may not take into consideration
the seriousness of this disease. Also, some
physicians, frightened by the possibility of an
allergic reaction, are hesitant to give the
necessary antibiotic, analgesic or other drugs to
such patients. Tho date only two drugs, estrogens
and angiotensin-converting-enzyme inhibitors,
have been proven detrimental in C1-INH
deficient patients by facilitating attacks®.

In this paper, we presented a family with type I
HAE, eleven members of which were followed-
up in our outpatient and emergency clinics. The
main problem for patients with HAE is
misdiagnosis due to the fact that the disease is
relatively unknown. This case report also indicated
the importance of recognition and early treatment
of HAE to prevent a potentially fatal outcome.

10.
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corticomedullary border. There was no recent

report of this kind of cyst associated with
asplenia syndrome.

Abnormalities of the central nervous system have
been reported in association with asplenial’. On
the contrary, cerebellar cyst and cerebellar atrophy
were associated with polysplenia in this study.

Polymalformation syndromes often include cystic
changes. Asplenia syndrome with bilateral cystic
collecting ducts at the kidney corticomedullary
border and polysplenia syndrome with cerebellar
cyst could be an isolated entity or a final pathway
of response of these organs to a variety of
developmental disturbances.

A sonographic examination of the abdomen
should be done in any case of complex cardiac
defect in order to diagnose possible asplenia or
polysplenia. Similarly, in cases of malrotation of
the intestines, special attention should be paid to
the heart and spleen. We consider that such an
approach could increase the number of cases with
Ivemark syndrome diagnosed during their lifetime.

REFERENCES

1. Ivemark BI. Implications of agenesis of the spleen on
the pathogenesis of cono-truncus anomalies in
childhood. An analysis of the heart malformations in
the splenic agenesis syndrome, with fourteen new
cases. Acta Paediatr 1955; 44 (Suppl): 7-11.

2. Burn ). Disturbance of morphological laterality in
humans. Ciba Found Symp 1991; 162: 282-296.

3. Baumgartner A, Grzejszcszyk G, Klink F Oberheuser
F, Rehder H. lvemark syndrome. Zentralbl Gynakol
1986; 108: 990-994.

4. Okoye B, Bailey D, Cusik E, Spicer R. Prophylactic
gastropexy in the asplenia syndrome. Pediatr Surg Int
1996; 12: 28-29.

5. Mishalany H, Mahnovski V, Woolley M. Congenital

asplenia and anomalies of the gastrointestinal tract.
Surgey 1982; 91: 38-41.

10.

11.

12.

13.

14.

15.

16.

17.

18.

The Turkish Journal of Pediatrics * July - September 2000

. Hutchins GM, Moore GW, Lipford EH, Haupt HM,

Walker MC. Asplenia and polysplenia malformation
complexes explained by abnormal embryonic body
curvature. Path Res Pract 1983; 177: 60-76.

. Moller JH, Nakib A, Anderson RC, Edwards JE.

Congenital cardiac disease associated with polysplenia:
developmental complex of bilateral left-sidedness.
Circulation 1967; 36: 789-799.

. Cesko 1, Hajdu ], Toth T, Marton T, Papp C, Papp Z.

Ivemark syndrome with asplenia in siblings. ] Pediatr
1997; 130: 822-824.

. Bohm N. Pediatric Autopsy Pathology. Philadelphia:

Hanley ve Belfus; 1988: 140-144.

Larson RS, Rudloff MA, Liapis H, Manes JL, Davila
R, Kissane J. The Ivemark syndrome: prenatal
diagnosis of an uncommon cystic renal lesion with
heterogeneous associations. Pediatr Nephrol 1995;
9: 594-598.

Ivemark BI, Oldefet V, Zetterstrém R. Familial
dysplasia of kidneys, liver and pancreas: a probably
genetically determined syndrome. Acta Paediatr Scand
1959; 48: 1-11.

Crawfurd MD. Renal dysplasia and asplenia in two
sibs. Clin Genet 1978; 14: 338-344.

Yoshikawa Y, Watanabe T, Kato N. Bilateral renal
dysplasia accompanied by pancreatic fibrosis,
meconium ileus and situs inversus totalis. Acta Pathol
Jpn 1981; 31: 845-862.

Balci S, Bostanoglu S, Alunok G, Ozalun E Sibs
diagnosed prenatally with situs inversus totalis, renal
and pancreatic dysplasia, and cysts. A new syndrome?
Am ] Med Genet 1999; 82: 166-169.

Tkebuchava T, Vonsegesser LK, Lachat M, Genoni M,
Baursfeld U, Turina M. Ivemark syndrome-a case with
successful surgical intervention. Scand Cardivasc ]
1997; 31: 173-175.

Krull E Sculze-Neick 1, Luhmer 1. Polycystic kidneys in
Ivemark's syndrome. Acta Paediatr 1992; 81: 562-563.

Freedom RM. The asplenia syndrome: a review of
significant extracardiac structural abonormalities in 29
necropsied patients. J Pediatr 1972; 81: 1130-1133.

Peters AM, Gordon 1. Case report: multiple congenital
abnormalities identifiable on 9%Tc¢™ HIDA scan. Clin
Radiol 1989; 40: 629-630.



The Turkish journal of Pediatrics 2000; 42: 239-241

Case

A case of isotretinoin embryopathy with bilateral anotia and

Taussig-Bing malformation
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SUMMARY: Ceviz N, Ozkan B, Fren S, Ors R, Olguntiirk R. A case of
isotretinoin embryopathy with bilateral anotia and Taussig-Bing malformation.
Turk J Pediatr 2000; 42: 239-241.

We report a newborn infant with multiple congenital anomalies (anotia and
Taussig-Bing malformation) due to exposure to isotretinoin within the first
trimester. In this paper we aim to draw to the fact that caution is needed when
prescribing vitamin A-containing drugs to women of childbearing years.

Key words: maternal isotretinoin intake, anotia, Taussig-Bing malformation.

Although it has been reported that the use of low
or moderate doses of vitamin A (<10,000 IU)
during the first trimester of pregnancy is not
teratogenic and provides some protection to the
fetus!, teratogenicity of both the lack of and excess
of vitamin A during embryonic development has
been proven by many studies?*.

In this report, we describe a newborn infant
with multiple congenital anomalies who had
been exposed to isotretinoin, a retinoid
prescribed for severe recalcitrant cystic acne,
in the first trimester of pregnancy. The case
was reported to draw attention to prescription
rules for vitamin A analogues in sexually active
fertile women.

Case Report

A two-day-old term newborn infant was admitted
to the Neonatology Outpatient Clinic with the
complaints of absence of auricles, tachypnea, and
feeding difficulties. The infant was a product of
a pregnancy complicated by isotretinoin ingestion
during the first two months (40 mg/day). The
mother was well educated (engineer-argonomist).
The preparation had been prescribed by a
dermatologist, unaware of the pregnancy, for
treatment of severe recalcitrant cystic acne. After
a normal pregnancy, the newborn was bom in a
state hospital by normal vaginal delivery. The first
problem noted was the absence of auricles

bilaterally, and on the 2" day of birth, tachypnea

and tachycardia developed.

Physical examination revealed the bilaterally
deformed and rudimentary auricles (Fig. 1). The
patient had cyanosis in addition to the signs of
heart failure (hepatomegaly, tachypnea,
tachycardia). Increased precordial activity was
apparent. Chest x-ray showed cardiomegaly and
increased pulmonary vascular markings. On
echocardiodiographic examination (Fig. 2), a) atrial
situs was normal, b) a large subpulmonary
ventricular septal defect (VSD) and a secundum
atrial septal defect (ASD) were present, ¢) both
great arteries originated from the anterior right
ventricle, and d) tricuspid insufficiency jet velodty
indicated approximately 70 mmHg of right
ventricular pressure. Thus, the diagnosis was
double outlet right ventricle, subpulmonary VSD
(Taussig-Bing malformation), secundum ASD and
pulmonary hypertension.

Ultrasonographic evaluation of cranium and
abdomen showed no pathology. Cranial computed
tomography (Fig. 3) showed atresia of the external
ear canal, tympanic membrane, middle ear and
antrum. Other structures (cochlea, semicircular
canals and middle ear bones) were normal.

Digoxin and furosemide were administered for
congestive heart failure. Cardiac catheterization
and angiocardiography confirmed the diagnosis
of Taussig-Bing malformation and ASD with
pulmonary hypertension (systolic, diastolic and
mean pulmonary artery pressures were measured
as 64,13 and 34 mmHg, respectively). The family
did not accept any surgical approach. The patient
was discharged, and he died at home.
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Wilms' tumor: a case report. Turk J Pediatr 2000; 42: 242-245.

Teratoid Wilms' tumor is rarely seen and is a description used only recently.
The term describes classical nephroma with a diversity of cell types and tissues.
In this reported case, the epithelial component consisting of squamous areas
made up 70 percent of the tumor; no criteria of dysplasia nor any
nephroblastomatosis areas or endodermal elements were presented. Although
it is reported that teratoid Wilms' tumor is not usually aggressive or metastatic,
a case of unilateral teratoid Wilms' tumor in a 2.5-year-old-boy who died because
of metastatic disease is presented and the literature reviewed.

Key words: pediatric "teratoid" Wilms' tumor, Wilms' tumor.

Wilms' tumor is the most common renal tumor
of childhood. It is an embryonal neoplasm that
is generally assumed to arise from metanephric
blastema. Typically, it exhibits a triphasic
histological pattern of blastema, epithelium and
stroma!. In addition to these components, some
small foci of heterologous elements may be
encountered. The term teratoid Wilms' tumor was
introduced by Variend et al.> to define a variant
of nephroblastoma in which the heterologous
tissue predominated. We report a child with
unilateral Wilms' tumor which included teratoid
as well as typical nephroblastic components.

Case Report

A 2.5-year-old boy was admitted to our clinic with
hematuria and a right-sided mass noticed by his
mother two years previously. The physical
examination revealed a right-sided abdominal
mass and right cryptorchidism. The laboratory
findings were normal except for mild anemia and
hematuria. Bone marrow aspiration was evaluated
as normal. Vanillylmandelic acid was negative in
24-hour urine analysis. Ultrasonographic
investigation showed anterior and inferior
displacement of the right kidney and that the right
echogenic mass was 10x15 cm. Intravenous
urography showed a right-sided renal mass
distorting the pelvicalyceal system, and
hydronephrosis was present on the left kidney,

resulting from extrinsic obstruction of the pelvi-
ureteric junction (PUJ). Computerized tomography
(CT) confirmed that the mass arose from the right
kidney, and it showed multiple periaortic lymph
nodes. Chest x-ray was normal.

Exploratory laparotomy was performed. A firm
well-encapsulated and lobulated renal tumor was
found, completely excised, and a biopsy was
taken from enlarged periaortic and mesenteric
lymph nodes. Exploration of the contralateral
kidney was evaluated as normal except for mild
hydronephrosis. Hydronephrosis on the left
kidney was assumed to be due to enlarged lymph
nodes displacing and compressing the PU]J
extrinsicly. The tumor was histopathologically
diagnosed as teratoid Wilms' tumor.

The tumor was accepted as stage III because of
periaortic and mesenteric lymph node metastases
according to the National Wilms' Study Group 4.
The child was given chemotherapy that included
vincristine, dactinomycin, doxorubicin and whole
abdomen irradiation (total 2,570 rad). Follow-up
CT three months later revealed persistent multiple
periaortic lymph nodes and a hydronephrotic left
kidney. A second laparotomy was planned, but
because of complications due to chemotherapy
and irradiation, the operation was postponed. The
patient was lost to follow-up and received no
further chemotherapy. After an interval of six
months, the patient was admitted with pulmonary






244 Karaca i. et al

Discussion

Wilms' tumor is an embryonic tumor of
mesodermal origin that contains blastematous,
epithelial and stromal elementsS. Embryonic
tumors are totipotential in nature. Totipotency is
variable and may depend on the stage of
nephrogenesis at which tumor induction occurs®’.
Recently,. a rare variant of the typical triphasic
Wilms' tumor, referred to as a teratoid Wilms'
tumor, has been described, in which a more diverse
differentiation causes a tumor that contains features
of teratoma and nephroblastoma’. Although it is
well known that nephroblastomas can include a
diversity of cell types?, in teratoid Wilms' tumor
there is clear predominance of teratoid elements,
comprising more than 50 percent of the tumor>58,
In our case, while the tumor histologically
presented as classical triphasic Wilms' tumor, the
epithelial component consisting of squamous areas
made up 70 percent of the tumor. For this reason,
it was accepted as a teratoid Wilms' tumor.
Although many studies have described mucinous
epithelium or an enteric-type epithelium including
endodermal elements in the tumor tissue®!!, no
endodermal elements were seen in the tumor tissue
of our case. Teratoid tumors of other organs, such
as the intraocular teratoid medulloepithelioma,
have also been described!2. Ward et al.® reported
a case of sacrococcygeal teratoma containing
nephroblastoma in 1974. Teratoid Wilms' tumor
differs from true intrarenal teratoma, the differential
diagnostic criteria of which have been described
by Beckwith! and Glazier!4, According to them,
epithelial and mesenchymal differentiation
originated from the totipotent renal blastema, and
"organogenesis" is the clue for differential diagnosis.
In our case, there was unilateral cryptorchidism as
well. The presence of associated malformations
(inguinal hernia, cryptorchidism, and club feet)
suggests that there is a relationship between
embryogenesis and carcinogenesis in this disease®.
Among 290 patients admitted to St. Jude Children's
Research Hospital with the diagnosis of Wilms'
tumor, three of them were classified as teratoid
Wilms' tumor. Their prominent clinical and
histopathologic features were: 1) bilateral
involvement, 2) tumor extension into renal pelvis
causing ureteral obstruction, renal failure and
hypertension, and 3) a close relationship between
teratoid Wilms' tumor and the nephroblastomatosis
complex. The well differentiated nature of the
teratomatous elements may make this tumor
somewhat resistant to chemotherapy and
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radiotherapy, depending on the extent of
teratomatous involvement within the lesion®. In our
case, there was unilateral involvement, and
although there was no evidence of dysplasia, the
patient died from metastatic disease.
Hydronephrosis on the contralateral kidney in our
case was thought to be due to enlarged lymph
nodes around the PUJ.

To render optimal therapy for the teratoid type
Wilms' tumor, consideration must be given to
the clinical and histopathologic characteristics of
the disease®. Inducing cellular modulations and
nonepithelial differentiation of preoperative
chemotherapy and radiotherapy have been
reported, but the epithelial and rhabdomyoblastic
components usually show no evidence of
chemotherapeutic effect!>-17, It is therefore not
surprising that teratoid Wilms' tumor is resistant
to chemotherapy. In the case reported by
Kotiloglu et al.19, no regression in the volume of
the tumor was observed after preoperative
chemotherapy. In our case, neither chemotherapy
nor radiotherapy was given preoperatively.

Teratoid Wilms' tumor is not usually aggressive
or metastatic}%*58, if the proportion of blastemic
elements in each tumor is considered. But,
accompanying anaplastic elements may increase
the likelihood of metastases and progression to
death. Williams et al.!! reported a case of teratoid
Wilms' tumor who died because of metastatic
disease, as in our case and it was reported that
the major component of the tumor was adipose
tissue. The interval time without chemotherapy
and the postponed second look operation caused
the bad prognosis in our case. In conclusion,
teratoid Wilms' tumor is a rare variant of
triphasic Wilms' tumor. Although it is reported
that most of the teratoid Wilms' tumors are not
usually aggressive or metastatic, our case died
because of common metastatic disease without
accompanying anaplastic elements. To our
knowledge, our case is the twelfth case reported
as teratoid Wilms' tumor and the seventh case
reported as unilateral teratoid Wilms' tumor.

REFERENCES

1. Beckwith JB. Wilms' tumor and other renal tumors of
childhood. A selective review from the National Wilms'
Tumor Study Pathology Center. Hum Pathol 1983;
14: 481-492.

2. Beckwith JB. Wilms' tumor and other renal tumors of
childhood. An Update. J Urol 1986; 136: 320-324.

3. Vujanic GM. Teratoid Wilms' tumor. Report of a
unilateral case. Ped Pathol 1991; 11: 303-309.



Volume 42 * Number 3

10.

11.

. Maggee JF, Ansari S, McFadden DE, Dimmick J.

Teratoid Wilms' tumor. A report of two cases.
Histopathology 1992; 20: 427-431.

. Variend S, Spicer RD, McKinnon AE. Teratoid Wilms'

tumor. Cancer 1984; 53: 1936-1942.

Beckwith JB, Palmer NE Histopathology and prognosis
of Wilms' tumor. Results from the first National Wilms'
Tumor Study. Cancer 1978; 41: 1937-1948.

Farrow GM. Diseases of the kidney. In: WM Murphy
(ed). Urological Pathology. Phlladelphna. WB Saunders
Co; 1989: 409-482.

Fernandes ET, Parhom DM, Rlbeno RC, et al. Teratoid
Wilms' tumor: the St. Jude experience. ] Pediatr Surg
1988; 23: 1121-1124.

Ashworth MT, Pizer BL, Oakhill A, et al. A teratoid
Wilms' tumor with raised serum alpha-fetoprotein
level. Pediatr Pathol Lab Med 1996; 16: 853-859.

Kotiloglu E, Kale G, Sevinir B, et al. teratoid Wilms'
tumor. A unilateral case. Tumori 1994; 80: 61-63.

Williams MA, Schropp KP, Noe HN. Fat containing
renal mass in childhood: a case report of teratoid
Wilms' tumor. J Urol 1994; 151: 1662-1663.

12.

13,

14.
15.
16.

17.

245

Teratoid Wilms' Tumor

Zimmermann LE, Font RL, Anderson SR.
Rhabdomyosarcomatous differentiation in malignant
intraocular medulloepitheliomas. Cancer 1972;
30: 817-835.

Ward SP, Dehner L. Sacrococcygeal teratoma with
nephroblastoma (Wilms' tumor): a variant of
extragonadal teratoma in childhood. A histologic and
ultrastructural study. Cancer 1974; 33: 1355-1363.

Glazier WB, Lytton B, Tronic B. Renal teratomas; case
report and review of the literature. J Urol 1980;
123: 98-99.

Brisigotti M, Cozzutto C, Fabbretti G, et al. Wilms'
tumor after treatment. Pediatr Pathol 1992; 12:
397-406. .

Guarda LA, Ayala AG, Jaffe N, et al. Chemotherapy
induced histologic changes in Wilms' tumors. Pediatr
Pathol 1984; 2: 197-206.

Zuppan CW, Beckwith B, Weeks DA, et al. The effect
of preoperative therapy on the histologic features of
Wilms' tumor: an analysis of cases from the third
National Wilms' Tumor Study. Cancer 1991;
68: 385-394.









248 Tekgiil H. et al

tendon reflexes and abnormal VEP and NCVs

(Table I). Progressive infratentorial atrophy, -

which is a prerequisite feature for PEHO
syndrome, was seen in our patient. OQur patient
also had mild cortical atrophy. He had normal
head circumference at birth but then
microcephaly developed. Our patient also had
narrow pupils, which has not been previously
described in PEHO syndrome.

Table I. Clinical Criteria for the PEHO Syndrome

Our
patient
1. Infantile hypotonia (+)
2. Infantile spasms (+)
3. Profound psychomotor retardation with
severe hypotonia (+)

4. Absence or early loss of visual fixation

with atrophy of optic disks by

two years of age (+)
5. Progressive brain atrophy in

neuroimaging studies, particularly in

the cerebellum and brainstem (+)

6. Facial dysmorphic features
(epicanthal folds, midfacial hypoplasia,

gingival hypertrophy (+)
7. Peripheral edema Q)
8. Brisk tendon reflexes in early childhood (+)
9. Abnormal VEP (+)
10. Abnormal ABR (ND)
11. Abnormal SEP (+)
12. Abnormal NCV in late childhood (+)

VEP :visual evoked potential.

ABR :auditory brainsten response.
SEP :somatosensory evoked potential.
NCV : nerve conduction velocity.

ND :not done.

On the basis of neuroradiological findings,
Somer et al.? divided the patients with PEHO
syndrome into two groups: 1) Group A patients
(the true PEHO syndrome) mainly showed
cerebellar and brainstem atrophy that appeared
earlier and was more severe than supratentorial
atrophy and 2) Group B patients had
generalized, mainly supratentorial atrophy and
abnormal gyral pattern. The patients in group
B were clinically indistinguishable from group
A patients, but generally showed no prominent
cerebellar atrophy. Our patient had progressive
infratentorial atrophy and mild cortical atrophy
on his serial MR studies and was dignosed as
the true PEHO syndrome.
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There are some known disorders to be considered
in the radiological differential diagnosis of the true
PEHO syndrome.-Some of the nonprogressive
central nervous system malformations may
resemble PEHO during the first year of life®-1°.
Dandy-Walker syndrome variants show inferior-
vermian aplasia and cerebellar hemispheric
hypoplasia, but there is no progression like that
in the PEHO syndrome®. In Joubert's syndrome,
dysgenesis of the cerebellar vermis is typical. But
these patients have a different clinical course and
they show retinal dystrophy instead of optic
atrophy.

Cerebellar hypoplasia is common in a variety of
progressive disorders like pontocerebellar
hypoplasia (type 1 and type 2) and carbohydrate-
deficient glycoprotein (CDG)!!-13, syndrome.
Anterior spinal horn degeneration and chorea/
dystonia are the hallmarks for pontocerebellar
hypoplasia type 1 and type 2, respectively. These
were not found in our patient.

In CDG syndromes, four types have been
differentiated on the basis of the isoelectrofocusing
pattern of the serum sialotransferrins!3. In type
I CDG syndrome (phosphomannomutase
deficiency-PMM), abnormal slow rolling vertical
or horizontal eye movements combined with slow
head movements, alternating internal strabismus,
and axial hypotonia with hyporeflexia are seen
during the first months of life. Prominent
psychomotor retardation, ataxia, deafness and
retinitis pigmentosa are the late findings.

In type II CDG syndrome, the patients have
stereotypic behaviors (tongue thrusting and
hand-washing movements, head turning,
knocking on cheeks and rocking) and facial
dysmorphism (high forehead, long eyelashes,
prominent base of the nose, beaked nose,
upturned alae nasi, protruding upper gums,
receding chin, and large dysplastic ears)!3. Our
patient did not display stereotypic movements
and his facial dysmorphism was not compatible
with CDG syndrome. Additionally, patients with
CDG syndromes often have an extroversive and
cheeful personality which was not present in our
patient. On the other hand, serum levels of a
number of glycoproteins (thyroid hormones,
complement factors) which are expected to be
low, were within normal limits.

A metabolic disorder, multiple carboxylase
deficiency, is characterized by ketolactic acidosis
and organic aciduria. Infantile spasms either
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alone or with other neurological findings such
as hypotonia, optic atrophy, developmental delay,
ataxia, and hearing deficit are seen in the clinical
presentation!8. Additionally, more than
70 percent of the patients typically have
cutaneous signs such as skin rash and alopecia,
which were not seen in our patient. His serum
biotinidase activity was also within normal limits.

Some of the neurometabolic diseases like glutaric
aciduria type I and methylmalonic acidemia, and
" Krabbe's disease have pathognomonic radiographic
features!%16, Besides cerebellar atrophy, white
- matter and/or basal ganglia involvement are
prominent in those disorders. Infantile Refsum's
disease may also show cerebellar atrophy!’, but
cerebral changes are more severe and appear
earlier in this disorder.

Aicardi's syndrome is an X-linked genetic
disorder to be considered in the differential
diagnosis of a female PEHO patient. The
syndrome is characterized by agenesis of the
corpus callosum, brain heterotopias, seizure
disorder, chorioretinal lacunae, vertebral
anomalies, and mental retardation!?. Although
infantile spasm with typical hypsarrhythmia may
be seen in Aicardi's syndrome, it is the rule in
the PEHO syndrome.

Serial neuroimaging studies indicate that the
disease process of PEHO is operative during
the postnatal period3. Therefore, a progressive
metabolic disorder with unknown biochemical
background is proposed in the PEHO
syndrome. Further metabolic and genetic
‘investigations are needed to explain the
pathogenesis of the PEHO syndrome.

The syndrome is rare and had not previously
been published from the Turkish population. For
the differential diagnosis of patients with
infantile spasm of unknown etiology, PEHO
syndrome should be considered.
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Body stalk anomaly in monozygotic twinning: a case report
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SUMMARY: Aksoy F, Karayel FA, Ramazanoglu R. Body stalk anomaly in
monozygotic twinning: a case report. Turk J Pediatr 2000; 42: 250-252.

We describe a case of concordant body stalk anomaly in a monozygotic twin.
Autopsy of the fetus showed abnormalities compatible with the maldevelopment
of embryonic folding. Abdominal viscera were in a sac covered by the amnion and
were attached directly to the placenta. The anus was not visible and no discernible
external genitalia were noted. Other findings included a neural tube defect and
a rectal duplication as an enteric cyst. Umbilical cord had only one vein and an
artery. No abnormalities were found on pathologic examination of the placenta.

Although we encountered cases previously with gastroschsis and omphalocele,
this was the first case of body stalk anomaly that we recognized as an enteric

cyst, which is extremely rare in twins.

Key words: body stalk anomaly, monozygote twinning, embryonic body fold defect.

In early embryogenesis, maldevelopment of the
body folding may cause a variety of abdominal
defects such as pentalogy of Cantrell,
gastroschisis, omphalocele, body stalk anomaly
and cloacal extrophy.

The body stalk anomaly associated with agenesis
of the umbilical cord or with a very short
umbilical cord with multiple abnormalities is
characterized by a large and irregular abdominal
wall defect!-3. Two hypotheses have been
postulated to explain this pathology. The first
is maldevelopment of body folds when the
trilaminal embryo is transformed into a
cylindrical embryo, and the second is the
syndrome complex resulting from mechanical
teratogenesis following rupture of the chorion
or yolk sac®. Body stalk anomaly in monozygotic
twins is quite rare. There have been only three
cases reported in the literature3.

Because of its rarity and the lack of diagnostic
criteria, prenatal diagnosis of body stalk
anomaly is very difficult; however, there have
been antenatally diagnosed cases with
ultrasonography (USG)%.

The body stalk anomaly, which is quite rare and
lethal, may be associated with neural tube
defects, intestinal atresia, genitourinary and
skeletal defects, and chest wall abnormalities!.

In our autopsy report, we tried to identify the
features of the case and took a brief look at the
literature.

Case Report

Our case was the second pregnancy of a 28-year-
old female. A twin male fetus at 36'" gestational
week, clinically diagnosed as omphalocele, died
within a few minutes after birth. No information
was obtained about the prenatal period or family
history. The analysis of this karyotype could not
be done, nor was there ultrasonographic data
concerning the follow-up of the prenatal period.

Autopsy Findings: The fetus had a large
abdominal defect through which ail the
abdominal organs were exposed. The herniated
organs were covered with a thin transparent
membrane which was attached directly to the
placenta without having a distinct border with
the placental amniotic sac. The liver, small and
large bowel, spleen and stomach were inside the
herniated sac (Fig. 1). the anus was obliterated.
External genitalia were not identified.

Placenta was diamniotic monochorionic, and had
two centrally located umbilical cords, which were
close to one another. The umbilical cord of the
fetus in our case on to which the amnion was
attached was 15 cm long and consisted of an artery
and a vein. The other umbilical cord had 3 vessels.















Volume 42 ¢ Number 3

We could not demonstrate any diaphragmatic
defect in our patient.

Ebryologically, it is unclear whether the kidney
ascends before the diaphragmatic leaflets close
normally or if delayed diaphragmatic formation
enhances the exaggerated renal ascent®. Initially,
it was thought that intrathoracic kidneys resulted
from maldevelopment of the pleuroperitoneal
membrane, which caused a foramen in the
posterior leaf of the diaphragm through which
the kidney passed. This is now thought to be

unlikely since the incidence of intrathoracic

kidney with a diaphragmatic hernia is less than
0.25 percent*. The other possible mechanisms
suggested are delayed development of the
diaphragma, the influence of the developing
adrenal gland and liver on renal position, and
intrinsic factors in the kidney*®. The synchronous
association of congenital intrathoracic kidney and
axial skeleton defects tends to favor the
hypothesis that congenital intrathoracic kidney
is secondary to persistence of the nephrogenic
cord?. None of these mechanisms can be fully
excluded and each may have a role in the
development of thoracic ectopic kidney.

An intrathoracic kidney, although rare, should
be considered in a child with a mass at the base
of the lung on a chest x-ray. Differential
diagnoses include posterior mediastinal masses
such as neuroblastoma, ganglioneuroma,
neurofibroma, neurogenic cysts, meningoceles,
periardial cysts and Bochdalek's hernias®. The
differential diagnosis can be made by a
computed tomography (CT) that demonstrates
the kidney, renal vascular pedicle and ureter3.
IVP can demonstrate renal excretory system and
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ureters3. In our case, CT and IVP demonstrated
that the right thoracic kidney was normal in size
and function, but DTPA scintigraphy revealed
pelvic stasis. Therefore, we suggest that DMSA
and DTPA scintigraphy must be performed in
cases of a thoracic ectopic kidney even if CT
and IVP results are normal. No treatment is
necessary once the diagnosis of congenital
intrathoracic kidney has been confirmed?.

In conclusion, although it is extremely rare,
thoracic ectopic kidney should be kept in mind
in differential diagnosis of a mass with a well
demarcated superior margin in the lower part
of the thorax.
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Acute lymphoblastic leukemia in a child with Wilson disease
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SUMMARY: Yiice A, Kogak N, Yetgin S, Ozen H, Giirakan F, Yenicesu I. Acute
lymphoblastic leukemia in a child with Wilson disease. Turk J Pediatr
2000; 42: 256-257. '

Wilson disease is an autosomal recessively inherited disease of copper
metabolism and is characterized by liver and central nervous system dysfunction.
The heterozygote carrier state rate is about one in 90 persons and the incidence
of the disease is about 30 in 1,000,000. Although leukemia is the most common
form of childhood malignancies, the probability of the presence of Wilson
disease and acute lymphoblastic leukemia in the same patient is very low. We
report an unusual case of a child with Wilson disease who developed acute
lymphoblastic leukemia in three months.

Key words: Wilson disease, acute lymphoblastic leukemia.

Wilson disease (WD) is a rare inherited disease
of copper metabolism, characterized by liver and
central nervous system dysfunction!. It is
transmitted through a recessive gene located on
chromosome 132, The heterozygote carrier state
rate is about one in 90 persons and the incidence
of the disease is- about 30 in 1,000,000!. In
certain countries, including Turkey, in which the
number of consanguineous marriages is high,
this rate may be higher than the estimation3.

Leukemia is the most common form of
childhood malignancies, and its incidence in
white children younger than 15 years of age is
approximately 31 per million per year*. The
most common form of leukemia in childhood
is acute lymphoblastic leukemia (ALL). The
mortality rate is still high and it is inevitably
fatal without treatment.

We report an unusual case of a child with WD
having ALL. To our best knowledge, this is the
first report of WD associated with ALL.

Case Report

A 12-year-old boy presented with walking and
speech disorders. His parents were first-degree
cousins. His physical examination showed ataxia
and dysarthria. He had no hepatosplenomegaly.
Kayser-Fleischer rings were positive on
ophthalmologic examination. Liver function tests
were normal and serum ceruloplasmin level was

undetectable. Daily urinary copper excretion was
840 pg (normal <40 pg). He was diagnosed as WD
with neurologic presentation. D-penidlilamine, zinc
sulfate and a low copper diet were started.

Three months after the diagnosis of WD, he was
admitted to the hospital with the complaints
of fever, pallor, fatigue, and night sweating. His
body temperature was 38.2°C. On physical
examination he was pale, had mask face, and
bruises on extremities. Liver and spleen were
palpable four and three cm below the right and
left costal margins, respectively. His speech
showed marked dysarthria.

Hematological studies showed anemia
(hemoglobin level 8.2 g/dl), thrombocytopenia
(platelet count 49,000/mm3), and leukocytosis
(white blood cell count 161,000/mm3). All
leukocytes were blasts on peripheral blood smear
and bone marrow aspiration revealed that 95
percent of cells were CALLA positive B cell
immunophenotype lymphoblasts. Alanine
aminotransferase level was 62 IU/L, aspartate
aminotransferase 54 IU/L, and total protein and
albumin levels were normal. Serology of hepatitis
A, B, C, cytomegalovirus, and Epstein-Barr virus
were found negative. Abdominal ultrasonography
showed hepatosplenomegaly and heterogeneity of
the liver. Liver biopsy could not be performed due
to severe thrombocytopenia. St. Jude total therapy
study XI protocol was started’. Liver and spleen
became smaller during chemotherapy. He
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developed neutropenic sepsis during treatment
and his clinical situation deteriorated. The parents
insisted on discharging him, and he died at home.

Discusison

Most patients with WD present during
childhood and the majority have hepatic
presentation. Other presenting features are
neuropsychiatric, hematological, endocrinologic,
and renal abnormalities!. Although the
diagnosis of WD may be problematic in some
patients, in our case, the presence of a very low
serum ceruloplasmin level, increased daily
urinary copper excretion, and Kayser-Fleischer
rings confirmed the diagnosis. ALL developed
in three months and worsened his situation.

Although ALL is primarily a disease of bone
marrow, any organ or tissue such as liver and
spleen may be infiltrated by abnormal cells. On
initial examination, most patients with ALL are
likely to have pancytopenia® anemia and
thrombocytopenia were due to ALL in our patient.
In fact, various factors may be responsible for
anemia and thrombocytopenia in a patient with
WD. Penicillamine therapy may cause
pancytopenia. The other possibility is the presence
of asymptomatic cirrhosis at the time of diagnosis,
and the development of hypersplenism. Although
a significant proportion of patients with ALL have
leukocyte counts less than 3,000/mm3, one-fifth
of them have leukocytosis as in our patent®. Our
patient had leukocytosis, and lymphoblasts were
easily recognized on peripheral blood smear
examination. Thus, the diagnosis of ALL was
promptly established.

Wilson disease has been mapped to chromosome
13q14.3, and it has been shown recently that it
encodes a copper transporting P-type ATPase’,
Several chromosomal abnormalities, including
hyperdiploidy, hypodiploidy, translocations, and
deletions, have been shown in ALL, and they can
help define the subtypes of leukemia®.
Chromosomal deletion on chromosome 13 has
been reported in patients with T-lineage ALL?. But,
frequent deletions of the 13ql14.3 region
(D13S19), a tumor-suppressor gene, have been
shown in patients with B-cell chronic lymphocytic
leukemial®. The probability of the presence of WD
and ALL in the same patient is very low. Even if
we consider that all WD patients present during
childhood, the presence of both diseases in one
patient by coincidence is low. It is hard to
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speculate that there is an association between the
two disease. It would be interesting if we could
evaluate the DNA of our patient with B-cell ALL
both WD mutations and D13S319 mutations.

The pyossibility of leukemia should be kept in
mind in patients with WD in whom
hepatosplenomegaly and pancytopenia
developed or progressed within a short time. It
may present a diagnostic challenge for the
physician if the patient presents with
pancytopenia but without abnormal cells on
peripheral blood smear. In our case, because the
patient had leukocytosis instead of leukopenia
and blasts on his peripheral blood smear, we
could make the diagnosis of ALL without delay.
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however, the blastematous elements demonstrate
vimentin, keratin, and actin expression?3.79, In
our case, vimentin was negative, and desmin was
positive in areas of rhabdomyoblastic
differentiation.

The association of PPBs with cystic lung lesions,
including congenital cystic adenomatoid
malformation, extralobar sequestration and
bronchogenic cysts, has been reported, but it
remains uncertain whether PPB arises in an
uderlying malformation of the lung or whether
longstanding lung cysts are themselves an initial
manifestation of PPB%12,

Surgical excision, ranging from wedge exdsion to
pneumonectomy, is the treatment of
choice?383.1L17 The duration of survival is quite
different in operated cases, ranging from a few
months to 24 years>38%17, Chemotherapy and
radiotherapy have been employed as either adjuvant
to surgical treatment, or in patients whose
condition is inoperable and in those with tumor
recurrence. However, the effectiveness of these
treatment modalities remains uncertain®®?. The
most frequently used chemotherapeutic agents are
vincristine, actinomycin D, cyclophosphamide, 5-
fluorouracil, doxorubicin, and cisplatin®4. Unusual
therapeutic interventions such as intracavitary
cisplatin and intracavitary 3?P appear worth
considering®. Our patient was considered
inoperable and died two days after the initiation
of chemotherapy. recurrence of tumor may develop
at the ipsilateral or contralateral lung, and distant
metastases may occur chiefly to the central nervous
system, involving brain and spinal cord, bone, liver,
and soft tissue*39, There was no distant metastasis
in our patient.

Childhood blastomas especially have a very poor
prognosis®®. Priest et al.? reported that event
free survival at two years from diagnosis was
49 percent, overall survival at two years
63 percent, and overall survival at five years
45 percent, even after multimodality therapy, in
pediatric patients. A number of reports suggest
that the presence of metastasis at initial
presentation, tumor size greater than 5 cm,
mediastinal or pleural involvement and tumor
recurrence adversely effect the survival243.17,
Koss et al.2 reported that the prognosis of
WDFA is better than for biphasic blastomas.
However, Francis and Jacobsen* noticed that the
prognosis of PBs is unpredictable based on their
histological findings. In our patient, tumor size
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was greater than 5 cm, it was invading the
mediastinum, there was no distant metastasis
and the patient had a poor outcome.

We reported a seven-year-old PB case to give
attention to the clinical, radiological and
pathological features of PB in childhood because
of its rarity. PB should be considered in differential
diagnosis of patients who present with respiratory
tract infection findings and whose symptoms do
not improve with nonspecific antibiotic therapy
in the presence of radiograms showing
opacification of partial or total lung fields.
Thorough family histories are essential on
presentation of a child with a PB, and early surgical
intervention is indicated for any pulmonary
abnormalities in children from these families, in
light of the literature knowledge®12,
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SUMMARY: Ugras S, Akpolat N, Metin A. Juvenile hyaline fibromatosis in one
Turkish child. Turk J Pediatr 2000; 42: 264-266.

We describe a case of juvenile hyaline fibromatosis (JHF) in a Turkish child.
Only about 40 cases of juvenile hyaline fibromatosis had been reported in
English literature as of March 1998, and it had not been reported in English
literature from Turkey as of November 1998. Juvenile hyaline fibromatosis
characterized by multiple cutaneous masses is a rare hereditary disorder. This
disease is usually found in children, and a malfunction of collagen synthesis
is considered as the pathogenetic cause. In the presented case, light microscopy
demonstrated an abundance of a homogeneous, amorphous, eosinophilic
extracellular matrix in which fibroblasts were embedded. Well-formed collagen
fibers could not be demonstrated with Gieson's method or with reticulin
preparation. The hayalin material periodic acid-Schiff-positive and diastase-
resistant, whereas the Congo red method was negative. Immunohistochemically,

the spindle-shaped cells were actin (smooth muscle) negative.
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Juvenile hyaline fibromatosis (JHF) is a rare
hereditary disease with only about 40 cases
reported in English literature as of March 19981.
It had not been reported in English literature
from Turkey as of November 1998. This disease
is usually first noticed in children between two
and five years of age and it typically consists of
multiple cutaneous papules, nodules, or tumor
masses that vary in size from 1 mm to about
5 cm, that grow slowly and are painless, and
that are found mainly in the regions of the head,
back, and extremities, with a predilection for
the nose, ears, scalp, back, and knees?. This
disease affects all races3. We describe a case of
JHF that exhibited two small dermal nodules
located exclusively on the occipital region and
mental region which were characterized by
painless and slow growth. This case seems to
be the first one reported in English literature
from Turkey, as of November 1998.

Case Report

A four-year-old boy presented in August 1997
with the diagnosis of tonsillitis and a five-month
history of two painless, slowly growing tumors
in the mental and occipital regions. The family
history was negative. He was born of healthy
but related parents. In the physical examination,

a painless, firm mass 2 cm in diameter was
found on the scalp in the occipital region. In
addition, a firm, painless subcutaneous nodule
1.5 cm in diameter was found in the mental
region. The skin covering the two masses was
normal. Other findings of the general physical
examination were unremarkable except for
tonsillitis. There was no hyperplasia of the
maxillary or mandibular gingiva. The complete
blood count, chest radiography, abdominal
ultrasound, biochemical data and radiological
skeletal survey were within normal limits except
for leukocytosis. The two masses in the mental
and occipital regions were excised totally (14
August 1997). The postoperative course of the
patient was uncomplicated. All the samples of
the excised masses were fixed in 10 percent
buffered formalin prior to the routine processing
of the paraffin-embedded block. Multiple
sections were obtained with use of a standard
microtome and were stained with hematoxylin
and eosin (H&E). Several sections were also
stained with Congo red, reticulin, Van Gieson,
and periodic acid-Schiff (PAS) with and without
diastase. In addition, sections from formalin-
fixed and paraffin-embedded tumor tissue were
examined by a previously described avidin-
biotin-peroxidase complex (ABC) method*
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Discussion

Juvenile hyaline fibromatosis is inherited as an
autosomal recessive trait. It usually affects more
than one sibling of the same family and there is
no predilection for either sex2. Clinically, JHF is
characterized by multiple or, rarely, single skin
lesions. These lesions may appear as small, fleshy
papules, translucent nodules, or as large
subcutaneous masses of variable consistency. The
largest masses are predominantly located on the
scalp. Other frequent clinical manifestations of
JHF are gum hypertrophy, flexion contractures of
various joints, osteolytic lesions of bones, and
undefined muscle illness®. These findings were not
observed in our case. Histologically, the tumors
consist of cords of spindle-shaped cells embedded
in a homogeneous eosinophilic matrix in dermal
deposition. Some cells have an epithelioid
appearance with an oval or round vesicular nucleus
and clear cytoplasm simulating a chondroid
appearance. This appearance was observed in our
case. In general, the smaller and younger lesions
tend to be more cellular, while the larger and older
lesions contain more ground substance®.

The differential diagnosis of JHF includes
neurofibromatosis, gingival fibromatosis,
cylindromas, nodular amyloidosis, leiomyoma
with sclerosis®, infantile systemic hyalinosis,
congenital generalized fibromatosis, multicentric
infantile myofibromatosis, lipoid proteinosis
(hyalinasis cutis et mucosae?, and Winchester's
syndrome3, but particularly the latter five.

Multicentric infantile myofibromatosis is
present at birth or occurs during the first year
of life, and the lesions are better circumscribed,
and are found not only in the subcutis but also
in muscle, bone, and viscera, Microscopically,
they consist of broad, interlacing bundles of
plump myofibroblasts, often with pericytoma-
like areas in the center of the lesion?. Congenital
generalized fibromatosis is present at birth.
Histologically, there is high fibroblastic
cellularity and infiltrative borders. Infantile
systemic hyalinosis appears at birth or during
early infancy and invariably leads to death in
early childhood. Winchester's syndrome is
characterized by short stature, stiffness and
contractures of small joints, and corneal
opacities. The generalized osteoporosis with
erosion of the metacarpal bones and progressive
resorption of the carpal bones are characteristic
radiological findings of Winchester's syndrome?.
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Lipoid proteinosis lacks the spindle cell
proliferation and consists of hyalin material. In
nodular amyloidosis, an abundant hyalin
material is present in the dermis. This material
stains positively for amyloid, whereas the same
stain is always negative in JHE In cutaneous
leiomyomas, staining with smooth-muscle actin
is positive, whereas the same stain is always
negative in JHF®. In this disease, the basic defect
appears to be a localized metabolic disturbance
in the formation of collagen, presumably caused
by incomplete alignment of precollagen or
protocollagen, possibly due to increased or
faulty synthesis of glycosaminoglycans by
fibroblasts?. Mayerda-Silva et al.” suggested that
JHF represents a disease of the connective tissue
with progressive abnormal differentiation to
chondroid tissue. Breier et al.® suggested that
the band for type II collagen chain is absent in
Western blot studies of clinically unaffected JHF
skin. Type I collagen synthesis and degradation
are increased in JHF fibroblasts compared with
control fibroblasts. In contrast, type III collagen
overall metabolism is significantly reduced
(by 36%) compared with controls. The clinical
course is variable: it may be characterized by
the progressive appearance of new skin lesions
or by progressive enlargement of old skin lesions
over the years. The only effective treatment for
JHF is surgery®.
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Letter

Concurrent presence of HBsAg and Anti-HBs in children

Hasan Ozen, Nurten Kogak, Aysel Yiice, ligen Giirakan
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To the Editor, =

The presence of antibody (anti-HBs) against
hepatitis B surface antigen (HBsAg) generally
indicates the clearance of HBsAg and
development of immunity to the hepatitis B
virus (HBV). But, unusual serological findings,
such as concurrent presence of HBsAg, anti-HBs
and hepatitis B e antigen (HBeAg), are not
uncommon!. This situation may be seen in one-
third of patients in some reports2.

We observed three children, aged six, 11 and
13 years, with concurrent HBsAg, HBeAg and
anti-HBs among 184 consecutive HBsAg
carriers. Two of them were brothers. All were
HBsAg carriers for more than six months. Anti-
HBs titrations were below 100 mlu/ml in all.
Transaminase levels were normal in two
patients. The other one had fluctuating
transaminase levels. Liver biopsy of this patient
revealed chronic persistent hepatitis.
Transaminase concentration normalized in this
patient after 24 months of follow-up, following
HBeAg/anti-HBe seroconversion, and remained
consistently normal thereafter. HBV DNA was
negative in all during concurrence of HBsAg and
anti-HBs. Anti-HBs became undetectable within
four months in the two brothers, and within
one year in the remaining patient. Immune
complexes were negative in all and no
extrahepatic finding was observed due to
concurrence of HBsAg and anti-HBs.

In some areas, concurrent HBsAg and anti-HBs is
a common serological pattern, affecting more than
30 percent of patients?3. In our study, it was seen
in 1.6 percent of the patients. Whereas there was
no difference in HBV DNA-positive status between
HBsAg carriers with and without anti-HB?3.
Concurrence was more common in patients with
chronic active hepatitis than in those with acute
hepatitis or chronic persistent hepatitis or in
asymptomatic carriers3. In contrast, our two
patients were chronic asymptomatic carriers and
one had chronic persistent hepatitis. It has been
shown that dirculating complement-fixing immune
complexes play an important role in the

pathogenesis of extrahepatic symptoms, such as
arthritis®. Our patients did not have extrahepatic
symptoms and we could not detect circulating
immune complexes. Although most patients
remained positive for HBsAg and anti-HBs in other
studies3, anti-HBs disappeared in all our patients.

Infection with two different subtypes and
inadequate host immune response are the most
likely expanations for this phenomenon!-35.
Mutations in the S region of HBV DNA may
cause immune escape mutants of HBV and may
explain why first contact with HBV leads to
immune tolerance and a second to an immune
response®. Adoptive immunity transfer with
bone marrow transplantation has been reported
to be effective in clearing chronic HBV
infection®. In conclusion, concurrence of HBsAg
anti-HBs occurs less frequently in children and
it does not have an additional risk. Additionally,
the presence of anti-HBs alone does not indicate
a non-infectious serum.
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