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The effect of short-course high-dose methylprednisolone on 
peripheral blood CD34+ progenitor cells of children with acute 
leukemia during remission induction therapy

Bahattin Tunç1, Ahmet F. Öner2, Gönül Hiçsönmez3
'Department of Pediatrics, Süleyman Demirel University Faculty of Medicine, İsparta, department of Pediatrics, Yüzüncü Yd 
University Faculty of Medicine, Van and department of Pediatrics, Hacettepe University Faculty of Medicine, Ankara, Turkey

SUMMARY: Tunç B, Öner AF, Hiçsönmez G. The effect of short-course high­
dose methylprednisolone on peripheral blood CD34+ progenitor cells of children 
with acute leukemia during remission induction therapy. Turk J Pediatr 
2002; 44: 1-4.
This study was undertaken to determine the effect of short-course high-dose 
methylprednisolone (HDMP) treatment on peripheral blood (PB) CD34+ 
progenitor cells during remission induction treatment in 11 children with newly 

• diagnosed acute leukemia (7 with ALL, 4 with AML) whose bone marrow (BM)
cells expressed fewer than 5% CD34 at the time of diagnosis. All children who 
had no infection were given HDMP as a single daily oral dose of 30 mg/kg for 
the first four days of induction therapy. The number of CD34+ progenitor cells 
were determined by flow cytometry before and after four days of HDMP 
treatment. While the number of PB blast cells significantly decreased after only 
a four-day course of HDMP treatment, the number of PB CD34+ progenitor cells 
increased in all patients. In addition, after four days of HDMP treatment 
polymorphonuclear leukocytes (PMN) and mononuclear cells (MNC) increased 
significantly (p < 0.05). We suggest that the potential beneficial effects of HDMP 
in the induction treatment of acute leukemia may occur partly by the stimulation 
of PB CD34+ hematopoietic progenitor cells in a short period of time.
Key words: high-dose methylprednisolone, children, acute leukemia, CD34+ progenitor cells.

Although all hematopoietic progenitor cells in 
the bone marrow (BM) express the CD34 
antigen, its expression decreases during the 
maturation of progenitor cells1. Only small 
number of CD34+ hematopoietic progenitor 
cells are found in peripheral blood (PB)2. These 
cells have been shown to increase during the 
period of hematopoietic recovery following 
myelosuppressive chemotherapy3. Treatment 
with recombinant hematopoietic growth factors 
such as granulocyte-macrophage colony­
stimulating factor (GM-CSF) and granulocyte 
colony-stimulating factor (G-CSF) can increase 
PB CD34+ progenitor cells4. In addition, high­
dose methylprednisolone (HDMP) combined 
chemotherapy has been shown to increase the 
number of BM CD34+ hematopoietic progenitor 
cells in children with acute lymphoblastic 
leukemia (ALL) during remission induction 
therapy. However, the increase in CD34* cells 
was not significant in patients who received a

conventional dose of steroid instead of HDMP5. 
Furthermore, short-course HDMP treatment has 
been shown to increase the circulating CD34+ 
hematopoietic progenitor cells during 
maintenance therapy in children with ALL and 
acute myeloblastic leukemia (AML) who had 
chemotherapy-induced neutropenia6-7.

In the present study, we have evaluated the 
effect of short-course HDMP treatment of PB 
CD34+ cells during remission induction 
treatment to elucidate whether it could also 
increase the PB CD34+ progenitor cells in 
children with ALL and AML.

Material and Methods
Eleven children with newly diagnosed acute 
leukemia (7 with ALL, 4 with AML) were 
enrolled in this study. There were six boys and 
five girls with a median age of 5.6 years (range 
3-14 years). None of them had infection.
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Diagnosis was made by morphology according 
to the French-American-British (FAB) 
classification, by cytochemistry, and by cell 
surface marker analysis. With informed consent, 
methylprednisolone sodium succinate (Prednol-L 
30 mg/kg/day) as a single agent was 
administered orally once a day to all children 
for the first four days of induction therapy. No 
other agent was given during that time. 
Treatment was then continued with HDMP 
containing chemotherapy regimens according to 
our institutional ALL and AML protocols.

Complete blood counts were performed using 
an automatic analyzer (STKS Coulter), and 
manual differential counts were performed on 
Wright-stained PB smears. Surface marker 
analysis was performed using a flow cytometry 
(FAC Scan, Becton Dickinson, San Jose, CA, 
USA) with a panel of monoclonal antibodies8. 
CD34+ progenitor cells were measured in 
anticoagulated peripheral venous blood samples 
before and after four days of HDMP treatment. 
The patients were excluded if their BM blast 
cells expressed > 5% CD34+ progenitor cells. 
The absolute number of circulating progenitor 
cells per mm3 was calculated by multiplying the 
percentage of CD34+ cells by the absolute 
number of mononuclear cells. The final results 
were expressed as mean ± SD. In addition, 
changes in the number of BM blasts, 
polymorphonuclear leukocytes (PMN) and 
mononuclear cells (MNC) were determined four 
days after HDMP treatment.

Statistical comparison was performed using the 
Wilcoxon test.

Results
Changes in the absolute numbers of PB CD34+ 
cells before and after four days of HDMP 
treatment are shown in Table I. After four days 
of HDMP treatment, the number of PB CD34+ 
progenitor cells increased significantly 
(p < 0.05) in children whose BM cells expressed 
< 5% CD34+ progenitor cells. In addition, the 
absolute numbers of PB blast cells significantly 
decreased in all children with AML 
(12.8 ± 9.9 x 109/L vs 2.3 ± 8.9 x 109/L) and 
ALL (23.7 ± 9.4 x 109/L vs 2.5 ± 1.18 x 109/L) 
(Fig. 1)- As also seen in Figure 1, significant 
increases were also observed in the number of 
PMN cells and monocytes in children with ALL 
and AML, four days after HDMP treatment.

Table I. Changes in Absolute Numbers of Peripheral 
Blood CD34+ Progenitor Cells After 4 Days of 

HDMP Treatment in Children with Both ALL and 
AML whose Bone Marrow Cells Expressed 

< 5% CD34+ Progenitor Cells

Day 0 Day 4 p

PB CD34+cells/mm3 402+228 916±491 <0.05
n = 11____________________________________

PB: peripheral blood.

AML ALL

Fig. 1. Mean value of the absolute numbers of peripheral 
blood blast cells, PMN and MNC in children with AML 
(n = 4) and ALL (n = 7 before and after HDMP treatment. 
PMN: polymorphonuclear leukocytes; MNC: mononuclear 
cells; AML: acute myeloblastic leukemia; ALL: acute 
lymphoblastic leukemia.

Discussion
Although conventional doses of corticosteroids 
have long been used successfully for the 
treatment of ALL, more favorable results have 
been obtained by administration of higher doses 
of corticosteroid in children with ALL9-13. 
Administration of short-course (3 to 5 days) 
HDMP accelerates leukocyte recovery in 
leukopenic children with ALL and AML14. In 
addition, remarkable antileukemic effects of 
HDMP therapy through induction of terminal 
differentiation and apoptosis of myeloid leukemic 
cells have been shown in children with AML15>16.
In the present study, we demonstrated that 
while PB leukemic cells decreased, PMN and 
MNC increased significantly, and PB CD34+ 
progenitor cells increased in children with ALL 
and AML who were treated with short-course 
HDMP during the early phase of remission 
induction therapy. Although the mechanism of 
action of HDMP on PB hematopoietic
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progenitor cells is not clear, the increase in the 
number of progenitor cells expressing CD34 
antigen could be related to the stimulatory effect 
of HDMP on the production of some 
endogenous cytokines17-18. In addition, it has 
been reported that corticosteroids increased the 
levels of G-CSF and GM-CSF in normal subjects 
and in children with aplastic anemia and 
myelodysplastic syndrome19-20. Interestingly, the 
inhibitory effect of steroids on production of the 
leukemia-associated inhibitor (LAI) from 
human myeloid leukemic cells, which can have 
a myelosuppressive effect on normal progenitor 
cells, has been shown in vitro21. The inhibitory 
effects of high-dose steroid treatment on LAI 
could be another explanation for the stimulation 
of PB CD34+ progenitor cells.
Successful results with HDMP administration 
have also been reported in several hematologic 
diseases such as aplastic anemia22, congenital 
hypoplastic anemia23, and myelofibrosis24. The 
effect of HDMP in all these diseases might be 
related to its stimulatory effect on CD34+ 
hematopoietic progenitor cells.
In the present study, we have shown that 
administration of short-course HDMP treatment 
alone increases not only the number of PB 
CD34+ cells but also the PB PMN and MNC 
counts significantly during an early phase of 
remission induction therapy (Fig. 1). These 
results indicate that in addition to the 
remarkable antileukemic effects of HDMP in 
children with AML and ALL, short-course 
administration of HDMP can mobilize the 
CD34+ hematopoietic progenitor cells into PB 
and rapidly accelerate the hematopoietic 
recovery. Therefore, short-course HDMP 
treatment is recommended as an initial 
treatment of ALL and AML patients. Whether 
addition of HDMP alone or combined with 
chemotherapy is beneficial for the outcome 
remains to be determined. Its effects on 
hematopoietic recovery in children with other 
malignancies who developed myelosuppression 
should also be evaluated in further studies.
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Complications and outcome in left-sided endocarditis in children

Dursun Alehan, Süheyla Özkutlu, Canan Ayabakan, Arman Bilgiç, Şencan Özme
Sema Özer, Alpay Çeliker
Cardiology Unit, Department of Pediatrics, Hacettepe University Faculty of Medicine, Ankara, Turkey

SUMMARY: Alehan D, Özkutlu S, Ayabakan C, Bilgiç A, Özme Ş, Özer S, Çeliker 
A. Complications and outcome in left-sided endocarditis in children. Turk J Pediatr 
2002; 44: 5-12.
We retrospectively assessed the clinical course and outcome of left-sided 
endocarditis in pediatric patients to find out the prognostic significance of the 
presence and size of echocardiographically detected vegatations.
Among the children admitted to our institution with endocarditis between 
January 1987 and October 1999, 16 patients (mean age 9.03 ± 4.95 years) who 
met the Duke criteria for the diagnosis of infective endocarditis (IE) were 
included in this study. Rheumatic valvular disease was the most frequent 
underlying heart disease (10 patients: 62.5%). Five patients were operated at 
a mean of 13.9 months before endocarditis, and all had residual defects. 
Vegetation was detected in 11 cases (69%). Ten patients had major 
complications (within 2 weeks in 6 patients). Three patients developed 
congestive heart failure (CHF), six had intracranial and one had lower extremity 
emboli. Among them four were operated because of_complications (CHF: 3 
cases, intracranial emboli: 1 case). All the operated cases are doing well. The 
association between intracranial embolic events and echocardiographically 
detected vegetations was determined by calculating specificity (40%), sensitivity 
(100%), positive predictive value (50%), and negative predictive value (100%). 
No intracranial embolism occurred in patients without vegetations. All 
vegetations were S 6 mm in patients with systemic embolism. There were four 
deaths, three of which were because of intracranial embolism.
This study suggests that intracranial emboli have a major risk of mortality in 
left-sided endocarditis. The larger size of the vegetation is not a predictor of 
complications; furthermore, the absence of vegetations predicts that the patient 
is safe from embolic events. Therefore all patients with left-sided IE should 
be considered for earlier surgical intervention.
Key words: infective endocarditis, left-heart, children, systemic emboli.

In recent years, the prognosis of patients with 
infective endocarditis (IE) has improved with 
better antimicrobial therapy, advances in 
diagnosis, earlier detection, and urgent surgical 
management of complications1’2. Congestive 
heart failure, severe valvular regurgitation and 
uncontrolled infection are strongly associated 
with poor outcome when no surgical treatment 
is applied2-3. Echocardiography, beyond 
comparison, is the accepted procedure for the 
diagnosis of IE, with which assessment of 
valvular dysfunction, hemodynamic status, and 
direct visulization of endocarditis-induced 
lesions are possible. Echocardiography also aids

in decision of the necessity and timing of 
surgical intervention4'7. On the other hand, 
echocardiographically demonstrated vegetations 
or occurrence of systemic emboli are less agreed 
upon indications for surgical intervention during 
active IE8.
Although it has been reported lately that there is 
a moderate increase in the global incidence of IE, 
it is still a relatively rare disease in infancy and 
childhood, especially during the first two years of 
life9-10. Furthermore, most studies about the 
timing and necessity of surgical interventions in 
active IE are done on adult patients. In view of 
the conflicting reports, we reassessed
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retrospectively the clinical course and outcome of 
left-sided IE in pediatric patients to find out the 
prognostic significance of size and the location of 
echocardiographically detected vegetations.

Material and Methods
We retrospectively reviewed the hospital records 
of 21 pediatric patients diagnosed with left-sided 
endocarditis between January 1987 and October 
1999. Among these 21 patients, 16 who fulfilled 
the Duke criteria for the diagnosis of IE were 
included in this study11. All of the patients were 
evaluated with two-dimensional, M-mode, 
continuous wave and color Doppler transthoracic 
echocardiography for the site of vegetations, 
extension of intracardiac lesions, and presence of 
congestive heart failure. Each cardiac valve was 
especially evaluated for thickening, calcification, 
prolapse of leaflets and, in particular, for the 
presence or absence of typical vegetations. All 
echocardiographic examinations were performed 
with Toshiba Sonolayer SSH-160A using 5, 3.75 
and 2.5 MHz transducers. The duration of medical 
treatment, the timing of the surgical treatment and 
the clinical outcome, emphasizing the systemic 
embolic events, were evaluated for all patients. 
Statistical analysis was done using frequencies of 
variables. The association between intracranial 
embolic events and echocardiographically detected 
vegetations was determined by calculating 
specificity, sensitivity, and positive and negative 
predictive values as follows:

(MR), one had aortic regurgitation (AR), and four 
had both MR and AR. Two patients had primum 
atrial septal defect (ASD) and mitral cleft. Other 
pathologies included 1) Shone's anomaly 
(mitral stenosis-MS, aortic stenosis-AS, coarctation 
of aorta), 2) AS and secondary hypertrophic 
cardiomyopathy, 3) Truncus arteriosus type I, and 
4) tetralogy of Fallot, with each seen in one patient 
Five patients were operated at an average of 13.9 
months before the diagnosis of IE, but all had 
residual defects (Table I).

Bacteriological Data
Blood cultures were positive in 10 patients 
(62.5%). Staphylococcus aureus (n = 5; 31.2%) 
and Streptococcus viridans (n = 4; 25%) species 
accounted for the majority of cases. One patient 
(6.3%) had Candida albicans growth in multiple 
blood cultures. Valve tissue was also culture 
positive in two patients who underwent surgery 
(Cases 9 and 14). Four of the remaining six 
patients, who were culture negative, had received 
empirical antibiotic treatment of various 
durations before presenting to our hospital.

Echocardiography
Vegetations were observed in 11 of the 16 
patients (69%), and all were on native valves. 
Four patients had vegetations on the mitral 
valve (Fig. 1) (one of them also had vegetation 
on interatrial patch), three of them on the aortic

Sensitivity =

Specificity =

Emboli with vegetations (veg)
Emboli with veg + Emboli without veg

No emboli without veg .
No emboli without veg 4- No emboli with veg

„ . . . , Emboli with veg
Positive predictive value = =—:—-——---------- —------- :—r—r-j-------Emboli with veg + No emboli with veg

.. . - i No emboli without vegNegative predictive value = ------------------------------- - -------- ;— --------------------
No emboli without veg + Emboli without veg

Results
The age range of nine male and seven female 
patients was from 1 to 17 years (mean: 
9.03 ± 4.95 years). All patients had preexisting 
cardiac abnormalities. Rheumatic heart disease 
(RHD), with occurrence in 10 patients (62.5%), 
was the most frequent underlying heart disease. 
Five patients with RHD had mitral regurgitation

valve (Fig. 2), and two of them on both aortic and 
mitral valves. There were extravalvular vegetations 
in the remaining two patients (1 in left atrium, and 
the other in left ventricular outflow tract). Size of 
the vegetations ranged from 3 mm to 17 mm in 
diameter (mean: 4.93 ± 5.05 mm). Among the six 
patients operated during active IE, four patients had 
vegetations at preoperative echocardiography. The
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Table I. Details of the Study Group

Case Age Sex Cardiac pathology Operation/residual defect
Location/size of 
vegetation

*Complication/day of 
Blood culture complication Surgery Outcome

1 13 M TOF Total correct/VSD, PS LV outflow tract 
3 mm

Negative Uncontrolled infection Redo total 
correction

Cure

2 14 M MR* MVR/MR Mitral 4 mm C. albicans Intracranial emboli/9 None Died

3 12 F MR* None Mitral 6 mm S. aureus Intracranial emboli/14 None Cure

4 1.5 F Mitral cleft, 
primum ASD

MVR, ASD 
closure/MR

LA 11 mm S. viridans None None Cure + elective surgery

5 1 M Truncus type 1 None None S. aureus None None Cure + elective surgery

6 7 F Shone's anomaly 
(MS, AS, coarctation (Ao)

Patch angioplasty of 
Ao/MS, AS, recoarcution

None S. aureus Lower extremity 
emboli/48 + CHF/69 None Died

7 13 F AR, MR+ None None Negative None None Cure + elective surgery

8 17 M AR* None Aortic 17 mm Negative Uncontrolled infection AVR Cure

9 7 M MR* None None** S. viridans CHF/17** MVR Cure

10 .9 M AR, MR* None Aortic 3 mm Negative Intracranial emboli/27 None Died

11 15 F AR, MR* None Aortic-Mitral 3-13 mm Negative None None Cure

12 7 M MR* None None** S. aureus CHF/35*** MVR Cure

13 7 F AS, HCMP None Aortic 5 mm S. viridans Intracranial emboli/1 None Cure

14 4 M MR* None Mitral 5 mm S. aureus Intracranial emboli/2 None Died

15 13 M MR, AR* None Aortic-Mitral 4-7 mm S. viridans CHF/10 MVR Cure

16 4 F Mitral cleft, primum 
ASD

Mitral cleft + ASD 
closure/MR

Mitral 5 mm Negative Intracranial emboli/1 Redo Cure
closure of 
mitral cleft 
and primum 
ASD

•
• •

•••

Rheumatic heart disease.
Perforation of anterior mitral valve leaflet.
Rupture of chordae tcndineae of anterior mitral valve.

TOH : Tetralogy of Fallot.
HCMP: Hypertrophic cardiomyopathy.
Ao : Aorta.
MR : Mitral regurgitation.
AR : Aortic regurgitation.

AVR : Aortic valve replacement.
AS : Aortic stenosis.
LA : Left atrium.
MVR: Mitral valve replacement.
VSD : Ventricular septal defect.

MS : Mitral stenosis.
LV : Left ventricle.
CHF: Congestive heart failure.
ASD: Atrial septal defect.
PS : Pulmonary stenosis.
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diagnosis was confirmed at surgery. Chordae 
tendineae rupture of the anterior mitral leaflet and 
perforation of the anterior mitral leaflet 
accompanying severe congestive heart failure were 
diagnosed echocardiographically in the remaining 
two patients.

Fig. 1. A 13 mm vegetation (arrows) is observed on 
the anterior leaflet of the mitral valve of a 15-year-old 

female patient (Case 11) (long-axis view).
LV: left ventricle, IVS: interventricular septum, 

AO: aorta, LA: left atrium.

Fig. 2. A 3 mm vegetation is observed on aortic valve of 
a nine-year-old male patient (Case 10) (long-axis view).

LV: left ventricle, LA: left atrium, AO: aorta.

Complications
All 16 patients were medically treated for a 
mean period of 32 ± 21 days (range: 2-69 days) 
after hospitalization for IE. During the in­
patient follow-up period complications were 
observed in 10 patients (62.5%) on the lst-69st 
days (mean: 20 ± 14 days) of the treatment. 
Clinical evidence of systemic embolism was 
present in seven patients (43.8%) (Table I). 
Intracranial embolism occurred in six patients,

and one patient had lower extremity embolism. 
The association between intracranial embolic 
events and echocardiographically detected 
vegetations was determined by calculating 
specificity, sensitivity, and positive and negative 
predictive values. The sensitivity of occurrence of 
intracranial embolic events in the presence of 
vegetation was 100%. The specificity, positive 
predictive value, and negative predictive value were 
40%, 50% and 100%, respectively. It is of note 
that no intracranial embolism occurred in patients 
without vegetations on echocardiographic 
examinations. However, a postoperative patient 
with Shone's anomaly had lower extremity 
embolism on the 48th day of treatment although 
no vegetation was detected on echocardiography. 
Among the patients with intracranial embolism, 
four patients had vegetations on the mitral valve, 
and two patients had vegetations on the aortic 
valve. The average size of the vegetations was 4.4 
mm. An important finding of the study was that 
all vegetations were < 6 mm in patients with 
systemic embolism. Two of these patients, 
however, had embolism before the initial 
echocardiographic examination (location: aortic 
valve in 1 patient, mitral valve in the other; 
vegetation size: 5 mm in both cases). One of them 
was treated only with medical therapy, while the 
other was treated with both medical and surgical 
therapy. Patients were discharged after six and five 
weeks of treatment, respectively.
There were three deaths among patients with 
cranial embolism. None of these patients was 
surgically treated during acute IE. Two of them 
died within 10 days of medical treatment, and 
one patient died on the 27th day of treatment. 
The patient with lower extremity embolism died 
on the 69th day of treatment because of severe 
congestive heart failure.
Three cases with severe congestive heart failure 
were operated during acute IE, and none of them 
died. One of these patients had vegetations at 
echocardiography (4 mm on aortic and 7 mm on 
mitral valve). The other two patients had 
perforation of the anterior mitral valve leaflet and 
rupture of the chordae tendinea, respectively. The 
echocardiographic diagnosis was confirmed 
histopathologically in these patients.

Surgical Treatment
Cardiac operation was undertaken in six 
(37.5%) of the 16 patients. The indications for 
cardiac surgery were severe congestive heart
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failure (n = 3), intracranial embolism (n = 1), 
and uncontrolled infection (n = 2). There were 
no intraoperative or perioperative deaths among 
these patients. Three mitral valve replacements, 
one aortic valve replacement, and one mitral 
cleft surgery and interatrial patch revision were 
performed. Total correction for tetralogy of 
Fallot was redone in one patient. Vegetations 
were demonstrated surgically in all of the 
echocardiographically diagnosed patients.

In-Hospital Mortality
There were four in-hospital deaths (25%). Three 
patients died because of intracranial embolism. 
One patient (with lower extremity embolism) 
died due to severe congestive heart failure. This 
patient initially was operated for Shone’s 
anomaly (MS, AS, coarctation of aorta). She had 
residual AS, MS, and recoarctation 4.5 months 
after that operation. None of the operated 
patients died intraoperatively or perioperatively.

Discussion
Infectious endocarditis remains a common and 
serious condition. Echocardiography is the only 
noninvasive method available today allowing direct 
visualization of endocarditis-induced lesions. The 
combination of M-mode and two-dimensional 
echocardiography imaging allows identification of 
vegetations in 13% to 78% of cases12'16. 
Transesophageal approach is important in patients 
whose transthoracic echocardiography fails to 
provide adequate imaging quality, as in patients 
who have advanced obesity, chest deformity or 
emphysema, or who are seen early after thoracic 
surgery or under artifical ventilation4. In our study 
group, vegetations were identified in 69% 
(11 patients) of the patients using the transthoracic 
approach. The presence of the vegetation was 
confirmed pathologically in all four patients who 
were operated during acute IE. Two other patients 
(Cases 9 and 12) without echocardiographically 
demonstrated vegetations were correctly diagnosed 
preoperatively by echocardiography as having mitral 
valve leaflet perforation and rupture of mitral 
chordae tendineae, respectively. Transthoracic 
echocardiography provided a reliable noninvasive 
diagnosis of IE-related lesions.

It has been suggested that the presence of 
echocardiographically identified vegetations may be 
associated with an impaired prognosis, based on 
a higher incidence of congestive heart failure.

systemic embolism or death12-13-1’.!» Recently, 
some studies have reported that prognostic 
implications are more dependent on vegetation size 
than on the presence or absence of vegetation12- 
'<is-21 jn contrast, a relation between the size of 
vegetation and the incidence of complications has 
not been found in other studies5-17-22-23.
Absolute indications for surgical treatment during 
active IE include severe heart failure, the presence 
of an infecting organism that is not susceptible to 
available antimicrobial agents, and unstable infected 
prosthetic valve1-2-8. Two or more embolic events 
and vegetations large enough to be demonstrated 
with echocardiography are less agreed upon, and 
are among the relative indications for surgical 
intervention during active IE. Valvular vegetations 
are hypothesized to increase the risk of systemic 
embolic events in left-sided IE12-15-16. The estimated 
cumulative incidence of such events ranges from 
22% to 43%21-24. The neurologic complications due 
to cerebral embolism represent a major factor 
associated with an increased mortality rate in this 
disease8-24. If death does not occur after intracranial 
embolism, neurological deficit is usually the 
consequence. There is certain debate on the 
association of higher incidence of embolic events 
with larger vegetations (i.e. vegetations > 10 mm). 
Some of the studies did12-14-18-21, and others did 
not5,i7.22,23( finci ^ association with embolic events 
and vegetation size. Miige et al.4 could not clearly 
associate the embolic events and vegetation size; 
on the other hand, when they considered the 
location of the vegetation, larger vegetations on 
mitral valves were significantly associated with 
increased risk of systemic embolism.
In our study, intracranial embolism was observed 
in six of the 11 patients with vegetations (54.5%) 
(Cases 2, 3, 10, 13, 14, and 16). None of these 
embolisms was recurrent and none of these 
patients had large vegetations by transthoracic 
echocardiography. The echocardiographic 
examination was performed after the embolic 
event in two patients (Cases 13 and 16). 
Although an embolic event might have reduced 
the size of the vegetations in these patients, all 
the remaining patients still had vegetations < 6 
mm. Systemic embolic events other than cerebral 
embolisms were not considered to have increased 
mortality since the cause of death in the patient 
with lower extremity emboli was not the 
embolism itself, but congestive heart failure. The 
association between intracranial embolic events 
and echocardiographically detected vegetations
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was determined by calculating specificity, 
sensitivity, and positive and negative predictive 
values. The sensitivity of occurrence of embolic 
events in the presence of vegetation was 100%. 
The specificity, positive predictive value, and 
negative predictive value were 40%, 50% and 
100%, respectively. In other words, in our study, 
the absence of vegetations clearly predicted that 
the patient was safe from embolic events, and 
detection of vegetation by echocardiography was 
100% sensitive for an embolic event. Intracranial 
emboli were significantly associated with 
mortality. Death occurred in three of the six 
patients (50%) with intracranial emboli on the 
2nd, 9th, and 27th day of the medical treatment 
(Cases 2, 6, and 10). None of ±ese patients was 
treated surgically for IE. Three patients with 
vegetations were operated for reasons other than 
intracranial embolism (Cases 1 and 8 because of 
uncontrolled infection and Case 15 because of 
congestive heart failure). If these patients had 
not been operated for other reasons, and if their 
vegetations had not been removed surgically, they 
might have been at increased risk of systemic or 
intracranial embolism.
Embolism occurs most commonly in patients 
infected with virulent organisms, an event more 
likely to be seen within two weeks in the course 
of this infection5'24. In our group the intracranial 
embolic complications were observed on the 1st 
to 27th day after the diagnosis (within 2 weeks 
in 5 of the 6 patients-83.3%). A lower extremity 
embolism was observed in one patient, on the 
48th day. The microorganisms grown on blood 
cultures of these patients were as follows: S. 
aureus in three patients, Candida albicans in one 
patient, and S. viridans in one patient. No 
microorganism grew on blood cultures of the 
remaining two patients; both of them had 
received antibiotic treatment before admission 
and diagnosis of IE.
Blood cultures may be negative in 15% of all IE 
patients25. In our study group 37.5% of all the IE 
patients and 28.6% of the patients with embolism 
had negative blood cultures. Anerobic bacteria, 
fungi, or previously administered antibiotics may 
have been responsible for negative cultures.

The management of patients with clinical 
evidence of embolic disease remains unclear. 
There is no data to suggest that a patient with 
one major embolism is at an increased risk of 
having more8. As Lerner24 states, one also must

not forget that a single clinically evident 
embolus may be accompanied by clinically 
inapparent emboli, so a criterion of multiple 
emboli as indication for valve surgery seems to 
be inappropriate. None of our patients 
experienced recurrent intracranial embolism, but 
half of them died shortly after the first embolic 
event. On the other hand, all the patients 
operated during acute IE, including the patient 
with a single intracranial embolism episode, 
were successfully cured. There were four cases 
of severe congestive heart failure due to IE in 
our group (Cases 6, 9, 12, and 15). Two of these 
four cases had chordae tendineae, or mitral valve 
ruptures. Three of them were operated with no 
in-hospital mortality. Case 6 died on the 69th 
day of treatment due to congestive heart failure. 
Similar to recent reports, our study indicates 
that early operation during active infection may 
be safely performed before the classical 
antibacterial therapy is completed1'26.
Chordal rupture due to IE has been reported in 
8.5 to 45% of patients in various studies28-29. 
On the other hand Roberts and Buchbinder27 
state that cuspal perforations are always 
indicative of IE whenever they are seen. There 
is higher incidence of ruptured chorda to the 
posterior leaflet in the spontaneous group. In 
patients with floppy mitral valve, IE tends to 
results in chordal rupture of the posterior cusp 
as well. In IE involving normal or rheumatic 
valves, however, the anterior cusp is most 
commonly affected, with chordal rupture often 
occurring in association with cusp perforation28. 
In our study, one patient (Case 12) had rupture 
of the chorda to the anterior mitral valve, and 
another patient (Case 9) had perforation on the 
anterior mitral valve leaflet. Both patients 
developed severe congestive heart failure and 
were operated for this reason. No case of 
mycotic aneurism or ring abscess was observed. 
One of the most striking changes that has 
occurred in infantile and childhood IE has been 
the virtual disappearance of rheumatic heart 
disease (RHD) as a predisposing factor. The 
introduction of antibiotics, especially penicillin, 
not only provided a most effective form of 
treatment for streptococcal infections, thereby 
dramatically reducing the incidence of RHD, but 
also provided an effective means of prophylaxis 
against IE in individuals with RHD. Congenital 
heart disease, on the other hand, has become 
the major predisposing factor in development
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of IE during childhood9’10. In conflict with this 
data, our study disclosed that 10 of the 
16 patients (62.6%) had valvular defects due 
to previous RHD as a predisposing pathology. 
We think that the changing patterns of IE 
cannot be applied globally. The clinical aspects 
and the prognosis of this disease may be 
different in developing countries like Turkey, 
where RHD is still considerably frequent. 
Furthermore, in a setting with higher incidence 
of RHD, IE involving mitral and aortic valves 
(i.e. left-sided IE) may be observed more 
frequently even among pediatric patients.

Limitations of the study
This study, like earlier reported studies, has some 
unavoidable limitations. There is remaining 
uncertainty regarding the true vegetation size 
when measurements are based on transthoracic 
echocardiography. The additional use of 
transesophageal echocardiography may improve 
detection rate and the accuracy of measurements. 
It is well known that some embolic events remain 
silent during the course of IE. This study was 
a retrospective one, with a relatively small study 
group, selected among the patients seen at a 
tertiary referral center.
In conclusion, the disease scope varies greatly in 
pediatric and adult patients as well as in different 
countries. Left-sided IE has a high rate of 
complications in children, which are mostly fatal 
or debilitating. RHD is still a frequent predisposing 
factor of IE in our population. There is limited 
information in literature focusing on pediatric 
patients, and collective information concentrating 
on left-sided IE in children is needed. Our study 
suggests that presence of an echocardiographically 
detected left-sided vegetation has high sensitivity 
and positive predictive value of an embolic event, 
irrespective of vegetation size. Therefore, we 
propose early surgical treatment in pediatric 
patients with echocardiographically discovered left­
sided vegetations in an attempt to prevent systemic 
embolic events and, therefore, decrease mortality 
and morbidity of IE.
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SUMMARY: Emre S, Terzioglu M, Coşkun T, Tokatlı A, Özalp İ, Müller V, 
Hopwood J. Biochemical and molecular analysis of mucopolysaccharidoses in 
Turkey. Turk J Pediatr 2002; 44: 13-17.
The mucopolysaccharidoses (MPSs) are a family of heritable disorders caused 
by deficiency of lysosomal enzymes needed to degrade glycosaminoglycans 
(GAGs). The undegraded or partially degraded GAGs are stored in lysosomes 
and/or excreted in urine. In our study, 118 patients seen over the past 20 years 
and suspected to have lysosomal storage disorders (LSDs) were subjected to 
clinical and biochemical analysis at Hacettepe University Children's Hospital. 
We analyzed urine and blood samples from 42 patients given a clinical MPS 
diagnosis. Using urine screening technique, we were able to show that 34 of 
the 42 patients had MPS condition. Further analysis of eight patients with 
normal urine MPS patterns revealed four patients as likely to have 
a-mannosidosis, fucosidosis, sialidosis, and aspartylglucosaminuria (one each). 
Four patients had normal oligosaccharide patterns. We were able to clearly 
identify 4 MPS I, 2 MPS II, 5 MPS IHA, 8 MPS IIIB, 11 MPS IVA, 3 MPS VI, 
and 1 MPS IIIC patients. These results provided biochemical diagnosis for these 
34 patients, and clearly show that Turkey has a higher incidence of MPS IVA, 
IIIB, and IHA than of previously suspected MPS types. Molecular analysis of 
four MPS I patients revealed three polymorphisms which have been previously 
reported (A314, T388, and A461T). In MPS II patients, mutation analysis 
identified one previously detected (R172X) and one novel mutation (W109C). 
Key words: mucopolysaccharidoses, lysosomal storage diseases, mutations, Turkish population.

Mucopolysaccharidoses (MPSs) are a large 
group of lysosomal storage disorders (LSDs) 
resulted from a deficiency in the enzymes 
required for the catalysis of the stepwise 
degradation of glycosaminoglycans (GAGs or 
mucopolysaccharide)5. For the degradation 
of mucopolysaccharides (or sulfated glycosa- 
minoglycans-heparan, dermatan, keratan, and 
chondroitin sulfates), each step requires specific 
enzymes, the absence of which results in specific 
types of MPSs5. This group of diseases mainly 
follows an autosomal recessive inheritance 
pattern with a few exceptions, namely Fabry's 
disease and MPS type II, which are inherited as 
X-linked recessive5-11.
The prevalence values for individual LSDs 
clearly define these cases as rare genetic 
disorders9. Their overall incidence is lower than 
1:100,00010’12. In fact, there are some exceptions

that show high incidence among some 
populations like Tay-Sachs and Gaucher’s disease 
type I in Ashkenazi Jews and Salla disease in 
the Finnish populations5.
The diagnosis and the differentiation of specific 
types among MPS can be made using urinary 
screening tests and molecular methods14. Early 
detection of MPSs would provide the option for 
prenatal diagnosis for many families carrying 
these disorders20.
In our study, blood and urine samples from 42 
clinically suspect patients were analyzed. For 
this purpose, biochemical and molecular 
methods were used in order to determine the 
specific types of MPSs.

Material and Methods
Patients: Over the past 20 years 118 patients 
from all over Turkey suspected to have LSD were
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referred to İhsan Doğramacı Children's Hospital, 
Department of Pediatric Nutrition and 
Metabolism, Hacettepe University. Among these 
patients, 42 were clinically diagnosed with MPS. 
Blood and urine samples were collected from 
38 and 42 patients, respectively.
Analysis of Urine Samples : All urine samples were 
analyzed first with semiquantitative Alcian blue 
procedure for mucopolysaccharides to detect the 
amount of MPS in urine at the laboratories of 
the Department of Chemical Pathology, 
Lysosomal Diseases Research Unit, Women's and 
Children's Hospital, North Adelaide, Australia. 
Then with high resolution electrophoresis, the 
migration patterns of MPS were detected. Each 
migration pattern is specific for each MPS type. 
Unfortunately, evaluation of the specific 
migration patterns with this technique only 
defects MPS type; further enzymatic analysis is 
required to identify subtypes.

Oligosaccharides Detection in Urine by Thin Layer 
Chromatography : Oligosaccharides excreted in 
urine at high levels can be detected by the thin 
layer chromatography technique14.
Isolation of Lymphocytes and Analysis of Enzyme 
Activities : Specific radioactively labelled substrates 
were used to analyze the specific enzyme activities 
by high pressure liquid chromatography (HPLC). 
For this purpose, isolation of lymphocytes was 
done by Ficol-Hypaque method. The lymphocyte 
homogenates were prepared by freezing and 
thawing the cells 4-5 times. Protein determination 
in these cell homogenates was done according to 
Lowry et al8. For determination of enzyme activity, 
50-100 pg of protein are needed.

Molecular Analysis of MPS I and MPS II Patients : In 
order to screen the mutations in a-L-iduronidase 
genes of MPS I and iduronate sulfatase genes of 
MPS II patients, single strand conformation 
polymorphism (SSCP) method was used. The 
fragments were then subjected to sequence analysis. 
Allele Specific Oligonucleotide (ASO) Analysis : 
Biochemically diagnosed patients were first 
subjected to ASO analysis in order to screen the 
most common mutations as previously described19.

Results
Over the past 20 years, 118 patients from 
different regions of Turkey suspected to have 
LSDs were referred to Hacettepe İhsan 
Doğramacı Children's Hospital, Department of

Nutrition and Metabolism. Among these 
patients, 42 of them for whom blood and urine 
samples were available were evaluated for 
clinical, radiological, and simple biochemical 
findings. Skeletal deformities (25.4%) and 
developmental delay or mental retardation 
(23.7%) were two major presenting symptoms. 
Coarse faces with large nose and thick lips 
(87.3%) was noted in the majority of the patients 
on physical examination. In our study, once an 
MPS type was considered in a differential 
diagnosis, a laboratory evaluation was initiated 
in order to define the diagnosis biochemically. 
Two types of urinary screening tests were applied 
to look for the abnormal excretion of either 
mucopolysaccharides or oligosaccharides. 
Biochemical diagnosis of the MPS types was 
confirmed by measuring the specific enzyme 
activities. The urine screening test, enzyme 
activity, and the percentage of each MPS type 
results are shown in Table I. The MPS types of 
42 patients according to urine screening tests and 
enzymatic activity analysis were detected. For all 
types, the enzyme activity range of the patients 
was far lower than the normal activity range, 
which was consistent with the clinical 
phenotypes. As a result of the urine 
glycosaminoglycan patterns, 11 patients were 
diagnosed as MPS IVA, 8 patients were MPS IIIB, 
5 patients were MPS IIIA, 3 patients were MPS 
VI, 2 patients were MPS II, 4 patients were MPS 
I, and 1 patient was MPS IIIC. Four patients were 
found to have oligosaccharide patterns consistent 
with other lysosomal storage diseases (one each): 
a-mannosidosis, fucosidosis, sialidosis, and 
aspartylglucosaminuria. Oligosaccharidoses are 
also a group of LSDs characterized by the defects 
of glycoprotein degradation due to the deficiency 
of specific lysosomal enzymes1. The results in 
four patients were not consistent with either 
MPSs or oligosaccharidoses, and further analysis 
is needed to search for other types of LSDs.

Mutation screening was done for four MPS I and 
two MPS II patients. The results of the molecular 
analysis are shown in Table II. In MPS I patients, 
three previously reported polymorphisms were 
detected (A314, T388, and A361T)18. Mutation 
analysis of MPS II patients showed one previously 
reported (R172X) and one novel mutation 
(W109C)7. For the confirmation of the novel 
genetic defect as mutation, 100 alleles from 
unaffected individuals were tested and it was 
found that it is a disease-causing defect.
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Table I. Enzyme Activity, Relative Frequency, and Urine Oligosaccharide Results of the MPS Patients

MPS 
type

Diagnosed 
patients

Deficient 
enzyme

Enzyme activity range 
(pmol/mg protein/min)

Normal enzyme activity 
(pmol/mg protein/min)

%
of MPS

MPS I 4 a-L-Iduronidase 0.14-5.83 15-34 11.76
MPS II 2 Iduronate sulfatase 0.27-0.69 10.9-88 5.88
MPS IIIA 5 Sulfamidase 0.03-0.22 0.3-4.2 14.71
MPS DIB 8 a-N-Acetylglucosaminidase 0.02-0.05 0.4-3.4 23.53

MPS IIIC 1 AcetylCoA:
a-glucosaminidase-N-acetyl transferase

MPS IVA 11 N-Acetylgalactosamine-6-sulfase 0.27-2.9 38.5-166 32.35
MPS VI 3 N-Acetylgalactosamine-4-sulfatase 0.04-0.08 5.8-18.9 8.82

Urine oligosaccharides results

Diagnosed patients Diagnosis
1 Fucosidosis •
1 Sialidosis
1 Aspartylglucosaminidase
1 a-Mannosidosis -
4 Normal*

* Normal for oligosaccharide pattern for MPSs but further analysis for other possible LSDs is needed. 
MPS: mucopolysaccharidoses.

Polymorphisms found in MPS I Patients

Table II. Results of the Polymorphism and 
Mutation Analysis of MPS I and MPS II Patients

Amino acid Exon Base change

A314 VII GCG-»GCC
T388 VIII ACG--»ACC

A361T VIII GCG-»ACG

Mutations found in MPS II patients

R172X 5 CGA--»TGA
W109C* 3 TGG-■»TGC

• Novel mutation.

Discussion
Mucopolysaccharidoses are inherited diseases 
showing relevant clinical overlap with other 
LSDs, and they show a wide variety of clinical 
manifestations1'3-11. Differences in environmental 
and genetic backgrounds, in part, explain 
differences in the clinical phenotypes of the 
patients with the same disease genotype6. Due 
to the extreme phenotypic variability of many of 
these disorders, usually it is very difficult to 
discriminate between both types and subtypes 
without having detailed clinical, biochemical, and 
molecular data. As can be seen from Table I, 
enzyme activity ranges are lower than normal for 
all MPS types, and the enzyme results are 
consistent with the clinical phenotypes. However, 
it is very difficult to distinguish the clinical

phenotype of the disease by evaluating only the 
enzyme activity, since there is a wide variety of 
heterogeneity among clinical phenotypes. 
Because of this variability, clinical, biochemical, 
and molecular findings together are very 
important in the differential diagnosis of MPS 
types. Analysis of undegraded and accumulated 
metabolites, demonstrating a profound 
deficiency of a specific enzyme, and finally the 
molecular analysis of the gene of interest are 
the basic approaches used to diagnose these 
diseases. The analysis of 42 patients' urine and 
blood samples using these approaches revealed 
that the most common MPS types in our 
population are MPS IVA and MPS IIIB, followed 
by MPS IIIA, MPS I, MPS VI, MPS II, and MPS 
IIIC, respectively. In their study, Ozand et al.13 
found the most common type in Saudi Arabia 
to be MPS IVA. It has been shown that the most 
common MPS types in the Russian population 
were types II, I, IIIA, and IVA6. Krasnopolskaya 
et al.6 analyzed 363 patients, and 241 were 
found to have MPSs. Another research from 
Greece showed the MPS IIIB type as the most 
common among the Greek population10.
Of the 42 clinical and biochemical diagnoses, 
there were two individuals who had one affected 
sibling each who were MPS IIIB, and MPS IVA. 
respectively. In our population, the consanguinity 
rate is very high (75%), and 37.5% of families 
have a history of MPS condition. Because of the 
high consanguinity rate in the population,
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heterozygote screening is very important. This 
will help affected families in genetic counselling, 
eventually leading to a prenatal diagnosis in 
pregnancies at risk.

The molecular analysis of the a-L-iduronidase 
gene of four MPS I patients was done by SSCP/ 
sequence analysis. The MPS type I has a broad 
spectrum of clinical presentations, which are 
severe Hurler syndrome and the milder Scheie 
syndrome5-18. It has been difficult to predict the 
severity of a disease using only the biochemical 
techniques18. Before analyzing patients with 
SSCP, screening for common mutations in the 
iduronidase gene (W402X and Q70X for Hurler; 
R89Q. and 678 7g -> a for Scheie) was done 
using ASO method18. None of these mutations 
was detected in our patients. As a result of the 
molecular analysis of the four MPS I patients, 
three polymporphisms were detected in the a- 
L-iduronidase gene. In three patients, 
polymorphisms were detected in exons 7 and 
8. Two of the polymorphisms in these exons 
were A314 and T388, respectively. They show 
no association with any specific mutations, but 
it is known that these polymorphisms seriously 
affect enzyme activity. The other polymorphism 
in exon 8 leads to the change of amino acid 
alanine361 to treonine. This polymorphism is 
uniquely found in association with the R89Q. 
mutation, and potentiates its effect, thus 
altering the clinical phenotype from mild to 
intermediate18. In our patient, we could not 
detect this mutation-polymorphism association, 
and the clinical phenotype was at the milder 
spectrum of the disease. In one patient with 
MPS type I we could not detect mutation by 
SSCP analysis; sequencing was required. In MPS 
II patients, molecular analysis revealed one 
previously reported (R172X) and one novel 
(W109C) mutation7. MPS II (Hunter) is an X- 
linked recessive disorder caused by various 
lesions in the iduronate sulfatase gene. Two 
clinical extremes of MPS II, mild and severe, 
have been recognized5-7. In general, the severe 
form has early onset at two to four years. In 
contrast, mildly affected patients preserve 
normal intelligence and survive into late 
adulthood. Our MPS II patients were both 
severely affected. The previously detected 
R172X mutation is the cause of the clinical 
pathology. It creates a stop codon at arginine 
residue position 172 and causes a truncated 
protein, which results in the defective activity.

The other mutation is W109C, which causes the 
change of amino acid tryptophan to cysteine. 
This change is a nonconservative change of an 
aromatic tryptophan to polar cysteine and might 
have a serious effect on the activity of the 
enzyme (0.31 pmol/mg protein/min) (normal 
range in Table I). However, since our patient was 
mildly affected, the residual activity of the 
mutant enzyme keeps the patient in the mild 
spectrum of the disease. Since this mutation 
was not reported previously, the exact effect of 
the change on enzyme structure and expression 
remains to be analyzed.
The molecular genetic analysis of each MPS type 
remains to be done in the near future. Molecular 
analysis will reveal the exact mutations of the 
each type and the effects of these mutations on 
the activity and expression of each enzyme. 
Molecular genetic analysis of MPS IIIB, IIIA, I, 
and IVA is under investigation. In MPS IIIA and 
IIIB patients, novel mutations are found3-4.
In this study, both biochemical and molecular 
defects in MPS types were revealed. The 
definition of more complete genotypes, and more 
detailed clinical descriptions of the patients will 
greatly assist the development of molecular 
analysis for MPS types and the establishment of 
genotype phenotype relationships. Recently, 
exciting progress has been made in the treatment 
of MPSs based on gene therapy, bone marrow 
transplantation, and enzyme replacement 
therapies. In this respect, as a result of 
biochemical and molecular diagnosis, any suspect 
patient is a potential candidate for new 
therapeutic strategies and deserves a precise 
diagnosis. On the other hand, molecular 
information regarding these families at risk 
would provide the option for prenatal diagnosis 
for many more families carrying these disorders.
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The prevalence and molecular basis of P-thalassemia in the district of İsparta were 
determined in a total of 6,054 healthy high school students who were recruited 
from 21 randomly selected high schools in the İsparta province and region. In 
182 subjects, naked eye single tube red cell osmotic fragility test (NESTROFT 
test) was positive HbA^ was measured by high-performance liquid chromatography 
(HPLC) in these subjects and was found to be high in 149 subjects. The incidence 
of P-thalassemia was 149 in 6,054 (25%). The P-thalassemia frequency was lower 
in the city center than in neighboring towns, 1.7% vs. 2.2%, respectively The 
most prevalent mutation of P-thalassemia in this region was IVS 1-110 (G-A), 
followed by Codon 39 (C-T) and IVSII-745 (C-G).
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The P-thalassemias are due to mutations of the 
beta globin gene that markedly decrease or 
completely prevent the production of beta globin 
chains1-3. Thalassemias are the most common 
inherited disorders in the world. A relatively high 
prevalence is also observed in Turkey. Although 
the overall estimated frequency of P-thalassemia 
in Turkey has been stated to be 2%4, the 
frequency varies from 0.6% to 10.7% between 
regions5'7. Numerous up-to-date surveys have 
been conducted in various regions of Turkey, but 
there have not been any systematic studies in 
Isparta. We planned this screening program in 
order to determine the prevalence and to 
establish the molecular basis of P-thalassemia 
trait, and to estimate the magnitude of disease 
and requirements for its control in this district.

Material and Methods
An educational and screening program for the 
thalassemias was carried out in 21 randomly 
selected high schools with a total of 6,054 healthy 
students in different regions of Isparta. The ages 
of students ranged between 13 to 18 years. The 
number of male and female students were 3,360 
(55.5%) and 2,694 (44.5%), respectively.

This screening program was structured in three 
steps: the first included information and 
educational aspects and the second involved 
blood sampling and detection of carriers. In the 
third phase, students were informed of the 
results, and genetic counselling was given.
During the second stage of the study, capillary 
blood was obtained from each participant's finger 
tip. The naked eye single tube red cell osmotic 
fragility test (NESTROFT test) (osmotic fragility 
of red blood cells in 0.4% saline solution) was 
applied as first-step screening test to detect 
P-thalassemia trait8. Further investigation was 
performed on subjects who were NESTROFT 
positive or doubtful. Their hemoglobin A2 and 
hemoglobin F were then determined by high­
performance liquid chromatography (HPLC) 
(Bio-Rad). For hemoglobin electrophoresis, 2 ml 
of venous blood sample anticoagulated with 
EDTA was obtained with parental consent.

We did not attempt to investigate other variant 
of hemoglobinopathy other than P-thalassemia. 
The students who were found to be carriers of 
thalassemia mutations were given an opportunity 
to receive additional information and counselling.



Volume 44 • Number 1 ß-Thalassemia in Isparta, Turkey 19

In addition, all carriers received a card printed 
with their thalassemia carrier status for their 
records and future reference.
DNA was extracted from the peripheral blood 
sample of the subjects collected in EDTA- 
vacutainer. Mutations in the beta globin gene were 
identified by polymerase chain reaction (PCR) 
based diagnostic strategies in Hacettepe University 
Faculty of Medicine and Faculty of Science9.
Although the study was designed primarily for 
the students, 76 teachers also asked to be tested.

Results
A total of 6,054 blood samples were obtained 
and analyzed for P-thalassemia trait with 
NESTROFT test. Of 6,054 students 2,992 
(49.4%) were from the center district of Isparta 
and 3,062 (50.6%) were from 11 different towns 
of Isparta. One hundred eighty-two out of 6,054 
blood samples (3.12%) were positive for 
NESTROFT test. HbA2 was found to be 2.5%. 
Distribution of carriers according to region is 
illustrated in Table I.

Table I. Distribution of P-thalassemia Traits

Region Subjects Traits %

Çenter of İsparta 2992 52 1.74
Aksu 147 4 2.72
Atabey 151 5 3.31
Barla 87 2 2.29
Eğirdir 600 19 3.16
Gelendost 205 11 5.36
Gönen 179 12 6.70
Keçiborlu 342 9 2.63
Senirkent 208 9 4.32
Sütçüler 142 6 4.22
Şarkikaraağaç 542 12 2.21
Yalvaç 459 8 1.74
Total 6054 149 2.46

In order to establish the molecular basis of 
P-thalassemia, DNA samples of 14 carriers were 
analyzed. Three different point mutations were 
identified. These mutations, their frequency in this 
study and in Turkey overall are given in Table II.

Table II. Results of the Mutation Analysis

Molecular 
pathology

Number of 
% subjects

Overal frequency* of 
mutation for 
Turkey (%)

I VS 1-110 (G-A) 10 38.06
Codon 39 (C-T) 3 2.6
IVSII-745 (C-G9) 1 4.33

Discussion
p-thalassemia constitutes one of the most serious 
health problems in Turkey. It is preventable by 
carrier screening and prenatal diagnosis10. 
P-thalassemia major remains a serious physical, 
emotional, and financial burden for patients, their 
families and countries11. The related health care 
cost are very high. The success observed in some 
countries in reducing the prevalence of 
thalassemia major by genetic counselling shows 
that screening can have a major impact in 
communities in which the thalassemias are 
common. That is, screening of the population of 
thalassemia is the first step in eradication.
We determined the prevalence of P-thalassemia 
trait as 2.5% in the Isparta region. The prevalence 
of P-thalassemia in our study is slightly higher 
than that seen in Turkey as a whole, but is lower 
than that of neighboring provinces. Previous 
studies have reported the prevalence of 
thalassemia in Antalya12, Konya13, and Denizli3 
as 10.2%, 3.8%, and 3%, respectively.
It was noted that the prevalence in the city center 
is lower than that in neighboring towns and 
villages (Table I). This difference may be due to 
immigration to the city center from other cities 
or villages with low P-thalassemia frequency. 
It appears that heterozygotes for P-thalassemias 
are protected from the severe effects of 
falciparum malaria14, and natural selection has 
increased and maintained their gene frequencies 
in these malarious regions as seen around Egirdir 
Lake and some other towns (Table I).
We selected high school students as the target 
population for this survey. The ideal age for 
population screening for autosomal recessive 
disease is early adulthood, before marriage15. 
Therefore, screening of high school students for 
common genetically inherited disorders is 
generally recommended16, The present study 
indicates that most high school students as well 
as their parents and teachers, after being given 
proper information, are willing to participate in 
a screening program for thalassemia.
The tests in developing countries for screening 
of hemoglobinopathies must be reliable, easy to 
perform, adaptable and cost-effective. It is 
recommended that 0.4% buffered saline solution 
be used as a first screening test for the detection 
of P-thalassemia trait in a population, as was 
used in this study17-19. However, this test is not
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enough to differentiate hypochrome anemias of 
various etiology. Therefore, electronic whole 
blood count, electrophoretic studies and HbA2 
determination are recommended as a first step 
in many screening studies.
Our results show that in İsparta the IVS-I-110 
(G-A) mutation is the most common P-thalassemia 
defect, followed by Codon 39 (C-T) and IVSII-745 
(C-G). The frequencies of these mutations are 
higher than those reported for Turkey overall. 
However the number of carriers was too small to 
represent the thalassemic population20-24.
In conclusion, the prevalence of P-thalassemia is 
relatively high in İsparta. Therefore, continuation 
of population screening programs and 
establishment of premarital screening programs, 
along with education and counselling, are 
necessary in this region.
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SUMMARY: İrken G, Ören H, Ündar B, Duman M, Gülen H, Uçar C, Şanlı N. 
Analysis of thalassemia syndromes and abnormal hemoglobins in patients from 
the Aegean region of Turkey. Turk J Pediatr 2002; 44: 21-24.
Turkey is located in a geographic area of the world where thalassemia syndromes 
and abnormal hemoglobins are common. In this study we aimed to evaluate the 
thalassemia syndromes and abnormal hemoglobins in patients from the Aegean 
region of Turkey. Among the patients admitted to our Pediatric Hematology or 
Hematology Clinic between January 1997-September 1999, hemoglobin 
electrophoresis of 3,228 cases investigated for anemia was done using high 
performance liquid chromatography. Beta thalassemia trait was diagnosed in 
21.1%, beta thalassemia major in 0.2%, S-beta_thalassemia in 0.37%, Hb D in 
0.37%, Hb S trait in 0.32%, Hb E in 0.18%, Hb O-Arab in 0.12%, Hb 
G-Copenhagen in 0.09%, Hb D-Iran in 0.06%, Hb Lepore in 0.06%, Hb Hasharon 
in 0.03%. Our results demonstrate that people in the Aegean region of Turkey 
have a wide spectrum of thalassemia syndromes and abnormal hemoglobins.
Key words: abnormal hemoglobins, chromatography, hemoglobinopathy, thalassemia.

Inherited abnormalities of hemoglobin synthesis 
may be divided into two groups: the first group 
includes the thalassemia syndromes in which one 
or more of the normal polypeptide chains of 
hemoglobin are synthesized at a reduced rate, 
and the second group is the abnormal 
hemoglobin group, those characterized by 
structurally abnormal hemoglobin variants1. Most 
abnormal hemoglobins differ from normal 
hemoglobin in the substitution of a single amino 
acid for another. Recently, 698 abnormal 
hemoglobins have been recognized1. The 
prevalence of the thalassemia syndromes and 
abnormal hemoglobins varies considerably with 
geographic location and racial group. Thalassemia 
is considered the most common genetic disorder 
worldwide. Turkey is located in a geographic area 
of the world where thalassemia syndromes and 
abnormal hemoglobins are common1-8.

Disorders of globin chain synthesis constitute 
a significant public health problem. Diagnosis 
may be required to confirm a provisional 
diagnosis such as sickle cell disease or beta­
thalassemia major; to explain a hematological

abnormality such as anemia or microcytosis; to 
identify an abnormality in the presymptomatic 
phase, as in neonatal screening; to predict serious 
disorders of globin chain synthesis in the fetus 
and offer the option of termination of pregnancy; 
to permit genetic counselling of prospective 
parents; and as preoperative screening for the 
presence of sickle cell hemoglobin9.
Until recently the identification and quantification 
of hemoglobin variants required a sequence of test, 
each with inherent problems of reproducibility, 
accuracy, labor intensity and cost10, improved fully 
automated systems and reagents for techniques 
such as high performance liquid chromatography 
(HPLC) and isoelectric focusing have led to their 
introduction in many laboratories10-21. HPLC 
system is a rapid, simple and reliable method for 
diagnosis of hemoglobinopathies15-21.

In this study, we aimed to evaluate the thalassemia 
syndromes and abnormal hemoglobins in patients 
from the Aegean region of Turkey, who were 
admitted to our Pediatric Hematology or 
Hematolog}' Clinic and needed to be investigated 
for anemia, using HPLC.
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Material and Methods

Among the patients who were admitted to our 
Pediatric Hematology or Hematology Clinic 
between January 1997-September 1999, 
hemoglobin electrophoresis of 3,228 cases who 
needed to be invstigated for anemia was done 
using HPLC. Anticoagulated (EDTA) blood 
samples of all patients were analyzed by the Bio­
Rad Variant Hemoglobin Testing System (Bio­
Rad Laboratories, California, USA) which utilizes 
the principles of cation-exhange HPLC. All of the 
patients’ blood samples were first analyzed by 
the Bio-Rad Beta-thalassemia Short Program, and 
if unknown hemoglobin was determined, the Bio­
Rad Variant Hemoglobinopathy Program was 
then used to evaluate the abnormal hemoglobin.

For the analysis, 5 pl of EDTA whole blood was 
automatically diluted with 1 ml of hemolyzing 
reagent. Hemolyzed specimens were loaded into 
a 100-place sampler compartment maintained at 
12 ± 2 °C. Specimens were sequentially injected 
into analysis stream at a certain interval. Two dual­
piston pumps and a preprogrammed gradient 
controlled the elution buffer mixture passing 
through the analytical cartridge. A dual­
wavelength filter photometer detected the 
absorbance of Hb at the primary wavelength 
(415 nm) and corrected for nonspecific 
absorbance at the secondary wavelength (690 nm). 
Changes in absorbance were monitored and 
displayed as a chromatogram of absorbance versus 
time. Analysis data from the detector was 
processed by the built-in integrator and printed 
on the sample report

The Variant Hemoglobinopathy Program 
uzitilized a retention time marker with assigned 
windows for hemoglobins F, Ao, A2/E, D, S, and 
C. Retention times of hemoglobins contained in 
patient samples were normalized relative to the 
retention time of hemoglobin contained in the 
retention time marker. Analyte identification 
"windows" were intended to assist the laboratory 
in the interpretation of normal and abnormal 
hemoglobins detected in patient samples. The 
"windows" were established time ranges in which 
common hemoglobins have been observed to 
elute using the Variant Hemoglobinopathy 
Program. The retention time was the center of 
the window. Retention time was measured from 
the time of sample injection to the maximum 
point of each peak. Analytes that were detected 
outside of a retention time window were labeled

as "unknown x", which represented an abnormal 
hemoglobin. Interpretation of unknowns was 
done by hematologists by correlating the results 
with a previously studied and detected Hb 
specimen (Hb x was determined by comparing 
retention times with a known Hb x specimen).

Results
Beta thalassemia trait was diagnosed in 683 
cases (21.1%), beta thalassemia major in eight 
cases (0.2%), and Hb H in five cases (0.15%). 
Abnormal hemoglobin variants detected in this 
study are shown in Table I.

Table I. Abnormal Hemoglobin Variants 
Detected in Our Patients

Hemoglobin variant n (%)•

Hb S+beta thalassemia 12 (0.37)
Hb S D 12 (0.37)
Hb S trait 10 (0.32)
Hb E 6 (0.18)
Hb O-Arab 4 (0.12)
Hb G-Copenhagen 3 (0.09)
Hb D-Iran 2 (0.06)
Hb Lepore 2 (0.06)
Hb Hasharon 1 (0.03)
Hb Montgomery 1 (0.03)
Hb Constant Spring 1 (0.03)
Hb Köln 1 (0.03)
* Percentage of all patients.

Discussion
Beta thalassemia is the most common 
thalassemia syndrome in Turkey. It also occurs 
at high frequencies among individuals of 
Mediterranean, East Indian, Middle Eastern, 
African or Southeast Asian descent22-23. It is 
almost evenly distributed over Turkey, and 
heterozygous frequency is reported to be around 
2%2-24-25. The incidence of beta thalassemia is 
higher (about 10%) in some regions like 
western Thrace and the Mediterranean coast5-26. 
In our study the prevalence of beta thalassemia 
traits with increased HbA2 was 21.1%. We can 
not compare our results with the above 
mentioned studies, since our patient population 
consisted of patients admitted to our Pediatric 
Hematology or Hematology Clinic who needed 
to be investigated for anemia.

The prevalence and the distribution of alpha 
thalassemia are not well known in Turkey, since 
alpha thalassemia traits can be demonstrated 
chromatographically only in the newborn period,
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and very time-consuming and expensive techniques 
are needed for diagnosis afterwards. We found Hb 
H in 0.15% of our patients. Cord blood studies 
from different regions of Turkey demonstrated Hb 
Bart's incidence as 1.6% and 3.6%6.

The prevalence of abnormal hemoglobins was 
found to be 1.7% in our survey. Among abnormal 
hemoglobins, sickle hemoglobin is the most 
frequently encountered variant worldwide27; 
heterozygous sickle hemoglobin was present in 
0.32% of our patients. In previous population 
screening tests, differing carriage rates of the gene 
were found, from 0.3% to 37%7-24-28'31. While the 
frequency of Hb S is lower in the Aegean region, 
it is higher especially on the southeast coast of 
Turkey, where an ethnic group called Eti-Turks 
lives29-31. We also detected Hb S+beta thalassemia 
in 0.37% of our patients. In geographic areas 
where thalassemia mutations and structural 
variants of alpha and beta globin genes are 
frequent (such as Southeast Asia and Africa), 
compound heterozygotes with a thalassemia 
mutation and a structural variant are common22.
In previous reports, following the higher 
frequency of Hb S, Hb E was reported as the 
second most common abnormal hemoglobin in 
Turkey, with an incidence of 0.2% in Turks and 
1.37% to 2.43% in Eti Turks28-29'32’35. Similar to 
our study, Arcasoy et al.36 found Hb E in 0.11% 
of 3,600 patients with hematological findings. 
Instead of Hb E, Hb D was the second most 
common abnormal hemoglobin in our study, 
detected in 0.37% of the patients. Hb D is also 
a well known abnormal hemoglobin in our 
country, and can be found throughout Turkey36-40. 
Most of the abnormal hemoglobins reported 
previously were detected with starch 
eletrophoresis, and since Hb D moves like Hb S 
and Hb E moves like Hb O-Arab in starch 
electrophoresis, it is possible that some Hb S 
cases eported previously may be Hb D, and some 
Hb E cases may be Hb O-Arab37. But those 
abnormal hemoglobins can be separated more 
distinctly with HPLC17-20-21. A Hb E variant, Hb 
E-Saskatoon, has also been detected in Turkey 
by Prozorova-Zamani et al. and Giirgey et al.35-41. 
Mild hypochromic microcytic anemia is reported 
in heterozygous Hb E cases, as was present in 
our patients, whereas those hematologic features 
are normal in cases with Hb E-Saskatoon. But 
the HPLC program we used could not 
demonstrate Hb E-Saskatoon. For further 
differential diagnosis, mutation analysis such as 
DNA-sequencing may be necessary'.

Hb O-Arab and Hb Lepore can be found with 
decreasing frequency in the Turkish population, 
and Hb Köln, Hb Hasharon, Hb Montgomery, 
Hb G-Copenhagen, and Hb Constant Spring 
detected in our study are among the rare 
abnormal hemoglobin variants. There are more 
than 25 rare hemoglobin variants reported in 
Turkish patients40-42'49.
Since Turkey is located in a geographic area of the 
world where thalassemia syndromes and abnormal 
hemoglobins are common, and because our results 
also demonstrate that people in the Aegean region 
of Turkey have a wide spectrum of thalassemia 
syndromes and abnormal hemoglobins, it is 
important to identify an abnormality in the 
presymptomatic phase and give genetic 
counselling when necessary in our country.
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SUMMARY: Bumin G, Uyanık M, Kayıhan H, Düğer T, Topçu M. The effect of 
hand splits on stereotypic hand behavior in Rett's syndrome Turk J Pediatr 
2002; 44: 25-29.
The purpose of this study was to examine the effect of hand splints and one 
elbow restraint on persistent stereotypic hand movements of four girls with 
Rett’s syndrome.
Among the most characteristic features of Rett's syndrome are stereotypic hand 
wringing and loss of previously acquired functional hand skills. Hand splints 
and one elbow restraint were used in this study. The subject's stereotypic hand 
behavior and functional hand use were calculated from five-minute segmental 
video tape recordings. The study consisted of three phases: baseline, 
intervention, and withdrawal.
All subjects demonstrated a decrease in stereotypic hand behavior after the 
application of hand splints. Although splints showed a positive effect on hand 
movements in Rett's syndrome, they could also lead to other, undesirable, 
movements. Whether splints have a positive effect on the functional use of 
the hand should be investigated in more subjects.
Key words: Rett's syndrome, stereotypic movements, hand splints.

Rett's syndrome is a progressive encephalopathy 
in females that appears during the first 18 
months of life. It was described in Vienna in 1966 
by Andreas Rett who noticed a similar 
appearance and complex wringing motions in the 
hands of several of his female patients1-2. Rett's 
syndrome is a neurological disorder affecting 
predominantly females and characterized by 
regression, and loss of speech and purposeful 
hand use after six to 18 months of almost normal 
development. Postnatal microcephaly, hand 
dyspraxia, stereotypic hand movements, ataxia, 
severe mental retardation and abnormal 
breathing are among the most characteristic 
features3 8. Naganuma and Billingsley9 reported 
that bilateral hand splints significantly decreased 
stereotypic hand behavior in three cases with 
Rett's syndrome and increased finger-feeding 
skills in one of the cases. Sharpe and 
Ottenbacher10 used an elbow restraint splint to 
improve ^e functional hand use in a child with 
Rett’s syndrome, and stated only minimal support 
for its use in improving finger-feeding skills.

Aron11 used elbow splint in eight children with 
Rett's syndrome in 1990, and studied the self­
injuring behavior of children with their hands. 
Results were very positive and indicated an 
increased socialization and interaction with the 
environment, and decreased hand-mouth 
movements and hand wringing behavior.
The aims of our study were to investigate the 
effects of hand splints and one elbow restraint 
in preventing seterotypical hand movements and 
to determine functional hand use in four cases.

Material and Methods
Four subjects who were diagnosed at the 
Pediatric Neurology Department of Hacettepe 
University Hospital were assessed. All of them 
were from Turkey. They fulfilled the Rett's 
syndrome diagnosis criteria. Pregnancy, birth 
and psychomotor development during the first 
year of life were normal. The mean age at onset 
was 14 ± 10.95 months. Mental retardation, 
stereotypic hand movements and loss of
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purposeful manual skills were noted in all cases. 
All children's parents were positive regarding 
splint application.
Subject 1 was a nine-year-old girl whose 
stereotypic hand behaviors began at 12 months 
of age. Before the study, her hand behaviors 
consisted of pill-rolling, hand-to-mouth, 
squeezing and wringing. Her previous levels of 
functional hand use were very limited.
Subject 2 was a 1 O-year-old girl who began to 
show seterotypic hand behavior at about 
2.5 years of age. At the start of this study, her 
hand movements consisted of hand wringing, 
squeezing, and hand-to-mouth; grinding of the 
teeth was also present. Before the intervention, 
she could finger-feed herself independently and 
drink a from a cup.
Subject 3 was an 11-year-old girl who began to 
show seterotypic hand movements at about 
eight months of age. Before this study, her hand 
movements consisted of hand-to-mouth, pill 
rolling, wringing, and squeezing; trunk swinging 
and teeth grinding were also present. She was 
successful in her functional hand movements.
Subject 4 was an eight-year-old girl who began 
to show stereotypic hand behavior at about six 
months of age. Before this study, her hand 
behaviors consisted of hand clapping, hand-to- 
mouth, squeezing and hand wringing; trunk 
swinging was also present. On examination of 
hand function, she was able to hold an object 
(biscuit) with help, but would drop it in one 
or two seconds; failing to eat it. Characteristics 
of subjects are given in Table I.

patient needed a pair of elbow splints to avoid self 
injury. These restraints permitted only a few degrees 
of elbow flexion (Fig. 2). Application of splints was 
gradually increased to five hours per day.

Fig. 1. Hand splint design a) dorsal view, b) palmar view.

Table I. Characteristics of Subjects With Rett’s Syndrome

Subjects Age 
(years)

Age at onset 
(months) Stereotypic behaviors before splints

1 9 12 Hand-to-mouth, pill rolling, wringing, squeezing
2 10 30 Hand-to-mouth, squeezing, wringing, tooth grinding
3 11 8 Hand-to-mouth, pill rolling, wringing, squeezing, trunk swinging, tooth grinding
4 8 6 Hand-to-mouth, pill rolling, clapping, squeezing, wringing, trunk swinging

Hand splints and elbow restraints were made 
at Hacettepe University School of Physical 
Therapy and Rehabilitation. The splints were 
fabricated of plastozoid materials. The hand 
splints resembled a cuff circling each palm and 
positioned the thumb out from the palm into 
abduction (Fig. 1). Three elbow restraints were 
constructed for nondominant arms but one

Procedure
Stereotypical hand behavior was defined as: 
1) hands in contact with each other and moving 
in any way (washing, wringing or clapping); 
2) hands not in contact but one or both hands 
engaged in repetitive squeezing, pill rolling, or 
writhing or hand-to-ear movements; 3) one or 
both hands in contact with the lips or tongue



Volume 44 • Number 1 Hand Splints 27

aside from when self-feeding. In addition, anterior­
posterior and lateral trunk movements and teeth 
grinding were observed. Stereotypical hand 
behaviors were scored separately, totaling number 
of each stereotypical hand movement observed. 
Functional hand use was defined as the subject's 
hand successfully holding a cracker and moving 
it to her mouth. The definition excluded times 
when the subject held food but failed to bring 
it toward her mouth for more than two seconds. 
As long as the subject had one hand in the 
process of grasping a piece of food, and bringing 
it to her mouth or placing it in her mouth, 
functional hand use would be scored even if the 
other hand were engaged in stereotypic hand 
movements. For the functional use of the hands, 
every touch of the hand on the cracker was 
considered, and the number of successful results 
was scored. Successful finger feeding was 
defined as the patient's successfully picking up 
a cracker and putting it in her mouth. If the 
piece of cracker fell out of her mouth as she 
was chewing, it was still counted as a success. 
If a piece fell as the subject was holding it, was 
counted as a failure. Food which was carried to 
a patient's lips successfully but fell before 
entering her mouth was also counted as a 
failure. In addition, grasping and releasing 
movements were assessed.
The study consisted of three phases: baseline, 
intervention and withdrawal. During the 
baseline phase, subjects did not wear hand 
splints or elbow restraints, and could initiate 
functional hand use or perform stereotypical 
movements as they preferred while in the 
occupational therapy unit. During the 
intervention phase, subjects wore splints on 
both hands for increasingly longer periods of 
time. As during the baseline phase, hand 
behaviors (stereotypic or functional) were not 
interrupted nor was any attempt made to 
reinforce them during the intervention phase. 
A brief withdrawal phase (return to baseline 
condition) was conducted in all subjects at the 
completion of the study to identify any 
maintenance effects of the hand splints. Subjects 
did not wear their hand splints during the 3rd 
phase, and could perform whatever hand 
behavior they preferred. In keeping multiple­
baseline requirements, hand splints were 
applied in a sequential fashion to each subject 
only after stability in a behavioral level or trend 
was established. After 10 days of the baseline

phase, subjects began to wear their elbow 
restraints. Application was gradually increased 
to 10 days, after which subjects began to wear 
their hand splints. The subjects wore the splints 
for a month. In the withdrawal phase, subjects 
did not wear hand splints or elbow restraints.

Data Collection
Videotape recordings were made during the 
entire study: for 10 days of baseline phase, 
during the intervention phase of 10 days when 
only elbow restraints were used, during the 
second part of the intervention phase of 30 days 
when both elbow restraints and hand splints 
were used, and lastly during the withdrawal 
phase when both elbow restraints and hand 
splints were removed. During these recordings, 
subjects were positioned so that both of their 
hands were placed on the table. The number of 
stereotypical movements was obtained from the 
five minute video recordings made during the 
free time just before the assessment of 
functional hand use. During these recordings, 
subjects who permitted headphones listened to 
music. In the following five minutes, functional 
hand use was evaluated regarding ability to eat 
a cracker placed on the table. Thus, each time 
the camera obtained a 5 minute recording of 
both hands for each patient.

Results
In the first subject, the hand wringing 
movement disappeared with the use of the 
elbow restraint, but movements were observed 
to increase during the withdrawal phase. Hand 
squeezing appeared following the use of the 
splint and restraint, with a greater performance 
on the left hand. Pill rolling increased on the 
right with the elbow restraint, but on the left 
with the elbow restraint, it disappeared. 
However, with the use of splint and restraint, 
it appeared again, and at the with drawal phase, 
it continued at an increasing rate. Bringing of 
the left hand to mouth disappeared with both 
elbow restraint and hand splint, but the 
movement was observed to increase during 
withdrawal phase. The hand wringing 
movement appeared on the right with the use 
of elbow restraint and hand splints.

In the second subject, hand wringing movement 
decreased with the use of restraint, but with 
hand splint, it increased. The right hand
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squeezing movement decreased during the 
intervention phase. The left hand squeezing 
movement when compared with the right 
decreased more at intervention- phase; however, 
at withdrawal phase, it returned to that 
observed at thé beginning phase. The movement 
of the right hand to the mouth decreased 
following the application of the elbow restraint. 
It decreased further with the application of 
restraint and splint, but returned to level 
observed at beginning phase during withdrawal 
phase. The bilateral hand-to-mouth movement 
disappeared during the intervention phase 
except on the 15th day, but it appeared again 
during the withdrawal phase.

In the third subject, pill rolling decreased at a 
greater rate on left and right sides during the 
application of elbow restraint in the intervention 
phase, and this decrease continued during 
withdrawal phase too. Bringing of the hand to 
mouth increased on the right with the 
application of the elbow restraint. The hand 
wringing movement on the right appeared 
during intervention, and continued at the same 
level during the withdrawal phase.

In the fourth subject, hand wringing movement 
disappeared during intervention and withdrawal 
phases. Pill rolling disappeared with the 
application of elbow restraint but it appeared 
again at withdrawal phase. Bringing of the hand 
to mouth disappeared on the left, and did not 
reappear during the withdrawal phase. Bringing 
of the hand to mouth decreased on the right 
during the withdrawal phase.

Discussion

In children with Rett's syndrome, many 
complicated pictures appear with a variety of 
clinical findings12'17. Hard work, is necessary to 
investigate the effects of different rehabilitation 
approaches18-21. When considering the cases in 
our study, although stereotypical hand 
movements were observed in all, the most 
frequent movements observed were hand-to- 
mouth movement, unilateral hand squeezing 
and wringing motion. In addition, trunk 
movement was observed in two children and 
tooth grinding in one. The children did not 
show any significant reaction to splinting except 
unruliness on the first day. The elbow restraint 
applied on the nondominant side prevented 
hand-to-mouth movement on that side; however,

withdrawal of the restraint resulted in a return to 
levels observed during initial stage. The hand 
wringing motion observed in four children 
decreased with splints in three children, but only 
one of them had a decrease at the withdrawal 
phase. Again, in three children the hand squeezing 
movement decreased with splinting. This decrease 
continued during the withdrawal stage. The pill 
rolling movement appearing in three children 
showed a decrease in two children. On withdrawal 
of the splint, the decrease continued with one child. 
Studies using the elbow restraint or the hand 
splints show a decrease in the stereotypical 
movements1-9-10-11-20-21.
Based on our observations, the application of 
splints in general led to somewhat of a decrease 
in stereotypic movements. The decrease 
appeared with the hand-to-mouth motion 
unilaterally. Trunk movement was observed in 
two children. Following the application of the 
splint, this movement decreased in one child. 
This may be attributed to the synergic 
movement with the application of the splint. 
Tooth grinding was absent in two cases before 
the application of splints but it appeared after 
wards. This may reflect the children's reaction 
to the splingt. With the splint application a 
decrease was observed in other movements, too, 
but with the removal of the splint, many cases 
returned to levels observed during the initial 
stage. This may have been due to the 
withdrawal of the splint itself, to the short 
period of splint application. In further studies, 
more objective results could be obtained by 
extending the period of splint application. In 
addition, by separate application of splints, their 
effects could be compared.
Feeding activity and the functional use of the 
hand also showed an increase with splint 
application in one child. This continued during 
withdrawal phase. Stereotypical hand 
movements in this child showed a decrease. 
This result shows that the decrease in the 
stereotypical hand movements may results in 
an independence in daily living activities. The 
application of elbow restraint to the 
nondominant side also resulted in a decrease 
in stereotypical hand movements on the 
dominant side. The hand splints used on the 
dominant side produced a reflex-inhibitory 
posture, with the stabilization of these two 
effects. This was also found to be positive in 
increasing independence. Whether or not splints
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have a positive effect on the function use of the 
hand should be investigated in more subjects. In 
conclusion, although splints showed a positive 
effect on the hand movements of children with 
Rett’s syndrome, it can also lead to other, 
undesirable, movements. For this reason, the 
effect of the splints in decreasing the movements 
should be shown more precisely with many more 
subjects and by examining the causes bringing 
about undesirable effects. The use of other 
occupational therapy approaches together with the 
effect of the splints should also be investigated. 
Our researches on these subjects continues.
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Factors influencing breastfeeding for working mothers
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SUMMARY: Yılmaz G, Gürakan B, Akgün S, Özbek N. Factors influencing 
breastfeeding for working mothers. Turk J Pediatr 2002; 44: 30-34.
In order to evaluate the relation between breastfeeding and working conditions 
a descriptive study was conducted on 301 working mothers. Seventy-seven 
percent of mothers breastfed their infants four months and longer, and the 
mean breastfeeding period was 6.2 ± 3.4 months. Forty-one percent of mothers 
started weaning before four months of age.
The multifactorial analysis of independent factors significantly influencing 
breastfeeding time were, in decreasing order of significance, breastfeeding 
conditions at work, maternal leave period, mother's smoking habit and the use 
of breastpump. For weaning period, these factors were the use of breastpump, 
breastfeeding leave at work and maternal leave period.
In conclusion, in order to support breastfeeding at work, maternal leave period 
must be prolonged, and breastfeeding conditions at work must be improved. 
Key words: breastfeeding, working mothers, maternal employment.

Due to increasing urbanization and modernization, 
the number of working mothers has increased 
tremendously in our country in recent years. 
The mother's duties both at work and home may 
negatively affect her breastfeeding1. Mothers 
who work at private and government services 
are required to return to work at most eight 
weeks after delivery. This early return to work 
leaves breastfeeding mothers in a difficult 
position. Such women may start weaning earlier 
than the 4th month, and may prefer a formula 
diet more than expected.
The authors could not find a study in the 
literature investigation the relation between 
breastfeeding and maternal employment in 
Turkey. It appears that necessary precautions 
must be taken to ensure adequate breastfeeding 
by working mothers.
In this study the factors possibly influencing 
breastfeeding by working mothers were 
investigated through questionnaires.

Material and Methods
Working mothers, who applied to the 
Department of Pediatrics of Başkent University 
in Ankara between November 1998 and April 
1999 and who had children aged 15 months to 
three years, were asked to complete a 
questionnaire about their breastfeeding history. 
Three hundred and one mothers out of 340 
(88%) consented to answer the questionnaire. 
The questionnaire included mother's age; 
educational level; family income; mother's 
employement; maternal leave period; part-time 
vs. full-time employment; breastfeeding 
conditions at work; the use of breastpump; 
smoking habit; suport for breastfeeding by 
health care providers family and peers 
(bystanders); and the place of delivery. The 
mothers were divided into three groups 
according to their employment:
1. Independent jobs.
2. Government service.
3. Private service.

This study was presented as a poster in the 5''’ Regional Congress of Pediatric Societies of Turkish Speaking Countries with International 
Participation, Bishkek, 1999, and was awarded a group B award al the 12'1' Wyeth Scientific Research Competition.
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The effect of these parameters on breastfeeding and 
weaning were investigated using unifactorial and 
multifactorial statistical analysis. For unifactorial 
analysis, Student's t test and chi-square test were 
used. For multifactorial analysis, regression was 
done. The significance was taken as p = 0.05.

Results
The age distribution, education and income of 
the study group are summarized in Table I.

Table I. Age Distribution, Education and 
Income of the Working Mothers

Age < 25 years
> 25 years

141
160

Education University 158
High school 143

Income US $ 1000 43
US $ 1000 258

Seventy-seven percent of the mothers breastfed 
their infants four months or longer. The mean 
breastfeeding time was 6.2 ± 3.4 months. 
Weaning before four months of age was 
determined in 40.5% of mothers.
One hundred and forty-one mothers were 25 years 
old or younger, and 160 were older than 25 years. 
The mean breastfeeding times were 6.0 ±3.1 
months and 6.4 ± 3.6 months, respectively. 
Weaning before four months of age was 
determined in 39% (55/141) and 41.9% (67/160) 
of mothers, respectively. According to the age 
groups, breastfeeding times and weaning periods 
were not significantly different (for breastfeeding, 
Student's t test, t = 0.947, p = 0.344; for weaning, 
chi-square test, %2 = 0.256, p = 0.613).

One hundred and fifty-eight (52.5%) mothers 
had university degree and 143 (47.5%) were high 
school graduates. The mean breastfeeding times 
were 6.9 ± 3.4 months and 5.5 ± 3.2 months, 
respectively. Weaning before four months of age 
was determined in 37.3% (59/158) and 44.1% 
(63/143) of mothers, respectively. The mothers 
with a university degree breastfed their infants 
significantly longer than the others, whereas 
there was no difference between weaning periods 
of these groups (breastfeeding time: Student's t 
test, t = 3.593, p = 0.000; weaning period: chi- 
square test, %2 = 1.404, p = 0.236).
Forty-three mothers (14.3%) had a monthly income 
of less than US $ 1000, whereas 258 (85.7%) 
earned more than $ 1000 monthly. Their mean 
breastfeeding times were 5.5 ± 3.4 months and 
6.4 ± 3.4 months, respectively, with no significant 
difference found. However, 42% of mothers with 
a higher income and 63% of mothers with a lower 
income started weaning at the 4th month of age or 
later; this difference was statistically significant 
Mothers with a high income started weaning 
significantly later than those with a lower income 
(breastfeeding: Student's t test, t = 1.57, p = 0.116; 
weaning: chi/square test %2 = 6.453, p = 0.011).
Twenty-seven percent of mothers worked at private 
service, 18% worked independently, and 55% 
worked at government service. Table II shows the 
conditions at work according to employment 
groups. Part-time vs. full-time work, maternal 
leave period of longer than 16 weeks, and rate of 
breastfeeding at work are shown according to 
employment groups. With respect to employment 
groups, breastfeeding times and weaning periods 
were significantly different (Table III).

Table II. Conditions at Work According to Employment Gorups

Employment groups n Part-time (%) >16 weeks maternal leave Breastfeeding at work

Independent jobs 53 (18%) 25 (49%) 35 (36%) 28 (47%)
2. Government 167 (55%) 18 (35%) 54 (56%) 21 (35%)
3. Private 81 (27%) 8 (16%) 6 (8%) 11 (18%)
Total 301 (100%) 51 (100%) 95 (100%) 60 (100%)
Statistics Chi-square, 

X2 = 41.8, p = 0.000. 
The 1st group is 
significantly 
different from both 
the 2nd and 3rd 
groups (p < 0.05).

Chi-square, 
X2 = 51.09, p = 0.000.
All groups are 
significantly 
different from each 
other (p < 0.05).

Chi-square
X2 = 43.65, p = 0.000.
The 1st group is 
significantly 
different from both 
the 2nd and 3rd 
groups (p < 0.05).
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Table III. Relation Between Breastfeeding times and Weaning Period According to Employment Groups

Employment groups n
Mean breastfeeding 
time (months) + SD

Weaning before 
4 months of age

Weaning at 4lh month 
of age or later

1 Independent
2 Government
3 Private

53 (18%)
167 (55%)

81 (27%)

8.1 ± 3.6
6.3 ± 3.2
4.9 ± 3.0

16 (30.2%)
62 (37.1%)
44 (54.3%)

37 (69.8%)
105 (62.9%)
37 (45.7%)

Total 301 6.2 ± 3.4 122 (40.5%) 179 (59.5%)
Statistics Analysis of variance, F = 15.572, 

p = 0.000. All groups are significantly 
different from each other (p < 0.05).

Chi-square test, x2 = 9.546, p = 0.008. The 3rd 
group is significantly different from the 1st 
and 2nd groups (p < 0.05).

Mothers who could breastfeed at work breastfed 
significantly longer than those who could not 
(8.9 ± 2.8 months vs. 5.6 ± 3.2 months, 
Student'S t test, t = 7.34, p = 0.000). Eighty-five 
percent of mothers who could not breastfeed 
at work and 53% of mothers who could 
breastfeed at work started weaning at the 4th 
month of age or later; this difference was 
statistically significant (chi-square test, 
X2 = 20.26, p = 0.000).
Forty-eight percent of mothers had a maternal 
leave period of 8 weeks or less, 20.9% had 
9-16 weeks, and 31.6% had more than 16 
weeks. Maternal leave period significantly 
influenced both breastfeeding time and weaning 
period (Table IV).

Seventy-one (24%) of the mothers were smokers. 
The mean breastfeeding time for smokers was 
4.8 ±3.1 months, and that for non-smokers was 
6.7 ± 3.3 months. This difference was statistically 
significant (Student's t test, t = 4.252, p = 0.000). 
Forty-nine percent of smokers and 63% of non­
smokers started weaning at the 4th month of age 
or later; this difference was statistically significant 
(chi-square test, x2 = 3.989, p = 0.046).
Table V shows the relation between the use of 
a breastpump and both breastfeeding time and 
weaning period.
Sixteen percent of mothers worked part-time. 
Part-time working mothers breastfed their infants 
significantly longer, and weaned significantly later 
than full-time working mothers (Table VI).

Table IV. Relation Between Breastfeeding Times and Weaning Period According to Maternal Leave Period •

Maternal 
leave period n

Mean breastfeeding 
time (months) + SD

Weaning before 
4 months of age

Weaning at 4lh month 
and later

< 8 weeks 143 (47.5%) 5.6 ± 3.6 73 (51%) 70 (49%)
9-16 weeks 63 (20.9%) 5.9 ±2.6 18 (28.6%) 45 (71.4%)
>16 weeks 95 (31.6%) 7.5 ± 3.2 31 (32.6%) 64 (67.4%)
Total 301 6.2 ± 3.9 122 (40.5%) 179 (59.5%)
Statistics Analysis of variance, F = 9.769, 

p = 0.000. The > 16 wk group is 
significantly different from both 
< 8 wk and 9-16 wk groups (p < 0.05).

Chi-square test, x2 = 12.761, p = 0.002.
The < 8 wk group is significantly different 
from both 9-16 wk and > 16 wk groups 
(p < 0.05).

Table V. Relation Between Breastfeeding Times and Weaning Period According to the Use of Breastpump

Mean breastfeeding 
n lime (months) + SD

Without breast pump 124 4.3 ± 3.4 
9-16 weeks 177 7.6 ± 2.9

Weaning before Weaning at 4th month
4 months of age or later

88 (71%) 36 (29%)
34 (19.2%) 143 (80.8%)

Statistics Student’s t test, t = 9.392, p = 0.000 Chi square test, x2 = $ 1 043, p = 0.000
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Table VI. Relation Between Breastfeeding Times and Weaning Period According to Part-time vs. Full-time Work

Full-time
Part-time

Mean breastfeeding Weaning before Weaning at 4th month
n time (months) + SD 4 months of age and later

250 (84%) 5.9 ± 3.4 109 (43.6%) 141 (56.4%)
51(16%) 7.8 ±2.9 13(25.5%) 38 (74.5%)

Total 301 122 (40.5%) 179 (59.5%)
Statistics Student's t test, t = 9.392, p = 0.000 Chi square test, x2 = 81.043, p = 0.000

Mothers getting breastfeeding leave at work had 
a mean breastfeeding time of 7.5 ± 2.8 months, 
whereas those without breastfeeding leave had 
a mean of 4 ± 3.5 months. This difference was 
found to be statistically significant (Student's t 
test, t = 6.907, p = 0.000). The rates of early 
weaning for mothers with and without 
breastfeeding leave were also significantly 
different (37% versus 81%, respectively) (chi­
square test, x2 = 61.60, p = 0.000).

The mean breastfeeding time of mothers who 
received support for breastfeeding by "bystanders" 
was significantly prolonged when compared to 
those who did not (8.9 ± 4.6 months vs. 4.5 ± 4.1 
months, Student's t test, t = 4.37, p = 0.000). The 
supported mothers also started weaning at a 
significantly later time than the unsupported ones 
(19% versus 57%, respectively) (chi-square test, 
X2 = 28.77, p = 0.000).
The following factors were included in the 
multifactorial analysis: mother's age, educational 
level, family income, mother's employment, 
maternal leave period, part-time vs. full-time 
employment, breastfeeding conditions at work, 
the use of a breastpump, smoking habit, support 
for breastfeeding "bystanders", and the 
place of delivery.

The multifactorial analysis of independent 
factors significantly influencing breastfeeding 
time were, in decreasing order of significance, 
breastfeeding conditions at work (p = 0.000), 
maternal leave period (p = 0.000), mother's 
smoking habit (p = 0.001), the use of 
breastpump (p = 0.008), and part-time work 
(p = 0.009).

The multifactorial analysis of independent 
factors significantly influencing weaning period 
were, in decreasing order of significance, the use 
of a breastpump (p = 0.000), breastfeeding leave 
at work (p = 0.000), maternal leave (p = 0.003), 
and support for breastfeeding by "bvstanders" 
(p = 0.02). 6 7 '

Discussion
Mothers are active both at home and at work, 
and are unable to receive the necessary personal 
support due to fragmented city life in Turkey. 
Furthermore, in our country the mothers 
working at private and government services 
receive a maternal leave of only six weeks after 
normal delivery, and eight weeks after cesarean 
section. This maternal leave is insufficient for 
the exclusive breastfeeding period to continue. 
Our study demonstrated that 47.5% of mothers 
had maternal leave of eight weeks or less, and 
with a shortened maternal leave, the weaning 
period started significantly earlier and 
breastfeeding continued for a significantly 
shorter period. We also showed timing of return 
to work had a more negative effect than the 
number of hours worked. The 1988 National 
Mother and Child Health Study in the United 
States determined that working did not affect 
the decision by the mother to breastfeed, but 
that mothers returning to work early breastfed 
their infants for a shorter period and started 
weaning earlier than four to six months2-3.
In this study we determined that 40.5% of 
mothers started weaning before four months of 
age. This figure is much lower than the rate 
determined by the Turkish Demographic and 
Health Survey4-5. The higher educational level 
of our patients versus the average seen in Turkey 
may have resulted in their weaning later. It has 
also been shown by others that as the length 
of maternal education increased, so did her 
breastfeeding time3. Additionally, our study 
group had a high ratio of high-income families 
(85.7% > $ 1000 monthly income) and older 
mother (47% > 30 years of age). Several studies 
have proven that higher income and older age 
of mother led to a higher rate of using 
breastmilk3-6. However, the 1993 Turkish 
Demographic and Health Survey revealed that 
breastmilk insufficiency and weaning were 
closely related to living area and maternal
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education. It also showed that in urban areas 
where mothers had higher education and 
income, the ratio of breastfed children was low, 
early weaning was common, and there was a 
high rate of abandoning breastfeeding due to 
insufficient breastmilk1.
The Baby-Friendly Hospital Initiative (BFHI) was 
launched by WHO and UNICEF in 1991 at the 
International Pediatric Association Conference in 
Ankara. Our results suggest that the decisions 
made in this conference with the objective of 
enabling mothers to breast feed exclusively for 
around six months and to continue breastfeeding 
for as long as the mother and baby want might 
have had positive impressions upon the medical 
staff of our hospital.
Mothers with independent employment had 
flexibility in terms of the time of returning to 
work and working hours; therefore, they had 
longer maternal leave, a higher rate of part-time 
work, and a higher rate of breastfeeding at work. 
These mothers breastfed their infants for a 
longer period of time than seen in the other 
employment groups. The shortest breastfeeding 
and highest rate of early weaning was 
determined in mothers working in private 
service. Higher pressure induced by the private 
service on the mother might provoke early 
cessation of breastfeeding and early weaning. 
Increasing control on the mother by her working 
environment may diminish the baby-mother 
relationship, and thus decrease breastfeeding. 
Our study revealed that breastfeeding 
conditions at work was the strongest parameter 
independently influencing breastfeeding time.
We also showed that mothers using a 
breastpump breastfed their infants longer and 
started weaning later than those who did not use 
breastpumps. A breastpump is a supplementary 
instrument that the mother uses to replace the 
missed feedings during work hours. It 
significantly prolongs the breastfeeding period7-8. 
A considerable percentage of our mothers (24%) 
were smokers. Smoking mothers breastfed 
significantly shorter and started weaning earlier

than the non-smoking mothers. These results were 
comparable to previous reports in literature9-10.
In conclusion, despite the lower mean 
breastfeeding time (6.2 ± 3.4 months) when 
compared to the mean of Turkey (12 months), 
our study group had a higher rate of late weaning 
compared to figures in the literature and the 
average of Turkey. This was thought to be related 
to the higher level of education and income, and 
to the higher rate of mothers above 30 years of 
age. Better conditions at work for breastfeeding, 
longer maternal leave period, and increased use 
of maternal leave without a salary will obviously 
support breastfeeding for working mothers.
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SUMMARY: Yarış N, Akyüz C, Coşkun T, Kutluk T, Büyükpamukçu M. 
Nutritional status of children with cancer and its effects on survival. Itırk J 
Pediatr 2002; 44: 35-39. ,
In the present study we aimed to determine the nutritional status of our patients 
and to assess its relationship with survival. The nutritional status of 47 patients 

' with cancer was evaluated at diagnosis, three months after initiation of the 
treatment and at the end of therapy. Weight for height, height for age, and 
weight for age of children were expressed as percent of standard. Values for 
each nutritional index were converted into standard deviation (Z) scores. Three- 
year overall survival (OS) and event-free survival (EFS) rates of patients were 
determined according to their nutritional status. The overall prevalence of 
malnutrition at diagnosis was 29.8%. Three months later the malnutrition ratio 
reached 38.3% and then decreased again to 18.5% at the end of the therapy. 
Although the prevalence of malnutrition at the third month of treatment was 
significantly higher from the prevalence at diagnosis (p: 0.001) and at the end 
of the therapy (p: 0.009), the mean Z scores of the nutritional indexes before 
and during the treatment were not significantly different. The survival rates 
of malnourished patients were not different from those of well nourished 
patients. In conclusion, malnutrition is one of the main problems in children 
with cancer; hovewer, nutritional status has no effect on survival.
Key words: malnutrition, cancer, children, survival, prognosis.

Malnutrition may be present at diagnosis or 
develop during the treatment of cancer. Its 
incidence reaches as high as 40%*A Malnutrition 
in cancer patients results from a combination of 
metabolic abnormalities and decreased food 
intake. Increased metabolic rates, increased 
nutritional and caloric requirements, chronic 
anemia, and protein loss may contribute to 
development of malnutrition5'8.
Metabolic factors may include altered protein and 
carbohydrate metabolism, selective use and 
redistribution of nutrients by tumor cells, 
alteration of total lipid mobilization resulting in 
elevated free fatty acids, and abnormal synthesis 
of peptides which may distrub normal enzyme 
activity. The aggressive multimodal therapy 
(directly or indirectly) and/or the neoplastic 
process itself are responsible for the metabolic 
differences observed in cancer patients5 6'9.
Decreased food intake mainly results from 
anorexia. Anorexia may be related to both 
psychological factors and to release of chemicals 
by the tumor or by the host immune system10-*1.

Patients with cancer have already been consuming 
less than that recommended and less than their 
own previous intakes. In addition, decreased taste, 
mucositis and stomatitis, emesis, intractable 
diarrhea and malabsorption, dysphagia, pain and 
psychological factors may interfere with the 
maintenance of adequate oral intake5-6-12'15.

Malnutrition is an important health problem in 
children. It may be suggested that malnutrition 
causes an increase in morbidity and mortality 
when it occurs in a patient with cancer. In the 
present study we aimed to determine the 
nutritional status of our patients with cancer 
and to assess its relationship with survival.

Material and Methods

From December 1996 to July 1997, 47 (20 female, 
27 male) newly diagnosed patients with cancer were 
evaluated prospectively. The mean age of patients 
was 107 ± 49 months (range: 36-190) The 
diagnosis of patients were lymphoma in 25 
(53.2%), brain tumor in five (10.6%), soft tissue
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and bone sarcoma in seven (14.9%), and other solid 
tumor in 10 (21.3%) patients. The stage of disease 
was early stage (stages I and II) in 14 patients 
(29.8%) and late stage (stages III and IV) in 
33 patients (70.2%). Nutritional status of patients 
was evaluated at diagnosis and three months after 
initiation of the treatment in all cases and at the 
end of therapy in 27 patients. Height was measured 
to the nearest 0.1 cm, and weight to the nearest 
0.1 kg. Measurements were made by one observer 
according to the standard techniques. The serum 
albumin, prealbumin and transferrin levels of 
patients were measured at diagnosis, and during 
and at the end of the treatment. The normal levels 
of albumin, prealbumin and transferrin levels were 
considered as 3.2 g/dl, 0.2-0.34 g/dl and 
212-360 mg/dl, respectively.

Assessment of nutritional status was performed 
using recommended techniques16-17. Weight for 
height (WFH), height for age (HFA), and weight 
for age (WFA) of children were expressed as 
percent of standard. Standard was chosen as 
median value of age and sex-matched reference 
population18. Nutritional status of patients was 
classified according to Waterlow19 and Gomez20 
systems. Values for each nutritional index were 
converted into standard deviation (Z) scores. 
Standard deviation scores of WFH could not be 
calculated in 12 patients whose heights were 
outside the range of the WFH table. The mean 
values of Z scores were used to compare 
anthropometric index of patients before and 
during the treatment. No comparison of Z scores 
obtained at the end of therapy was done because 
the treatment periods and consequently time of 
last evaluation varied widely according to 
diagnosis and stage of the patients.

The median follow-up time was 39 months 
(range: 2-44). The follow-up time was short in 
some patients because of death. The patients 
diagnosed as malnourished were treated with 
administration of a high calorie and protein diet, 
and vitamin and mineral supplements. Total 
parenteral nutrition was not routinely given in 
those children. To analyze the effect of nutritional 
status on prognosis, three-year overall survival 
(OS) and event-free survival (EFS) rates of 
patients were determined according to their 
nutritional status. The patients with lymphoma 
were also analyzed separately, since they were the 
largest and unique group.

Student's t test was used for comparison of 
mean values. Frequency of malnutrition before, 
during and at the end of the therapy was 
compared using the chi-square and Fisher's exact 
probability tests. Frequency of malnutrition 
according to the patient's characteristics was also 
compared using the chi-square and Fisher's exact 
probability tests. Kaplan-Meier method was used 
for survival analysis, and curves were compared 
with long-rank test21.

Results
The overall prevalence of malnutrition at diagnosis 
was 29.8% (14 patients). While 16 (34%) patients 
lost 2% to 17.2% (mean: 7.4 ± 5.2%) of their 
initial weight throughout three months, 
conversely 10 patients (20.0%) gained weight. 
Three months after initiation of the treatment the 
nutritional status of 14 patients malnourished at 
diagnosis was as follows: malnutrition completey 
resolved in three patients, the degree was 
decreased in three patients, malnutrition was still 
present to the same degree in five patients and 
the degree was increased in three patients. Seven 
patients who were well nourished at diagnosis 
became malnourished by the third month of the 
treatment. Malnutrition ratio reached 38.3% after 
three months of treatment, and decreased again 
to 18.5% at the end of the therapy. The degree 
and type of malnutrition at diagnosis, three 
months later and at the end of the therapy are 
shown in Table IA-IB. Although the prevalence of 
malnutrition at the third month of the treatment 
was significantly higher than that at diagnosis 
(p: 0.001) and that at the end of the therapy 
(p: 0.009), the mean Z scores of the HFA, WFA, 
WFH before and during the treatment were not 
significantly different (Table II). We could not find 
any relationship between the nutritional status 
and sex or age of patients, or type of cancer at 
any time of the evaluation. Ten of 14, 15 of 18 
and four of five malnourished patients had 
advanced stage disease at diagnosis, at the third 
month, and at the end of therapy respectively. 
However, the difference between the patients with 
early and advanced stage disease in malnutrition 
ratio was not statistically significant. There was 
no relationship between the serum albumin levels 
and nutritional status. The prealbumin and 
transferrin levels of patients were significantly 
related with presence of malnutrition on 
admission and during the treatment (p: 0.05 for 
prealbumin, p: 0.001 for transferrin at diagnosis;.
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p: 0.006 for prealbumin, p: 0.02 for transferrin at 
third month of the treatment). There was no 
relationship between the serum prealbumin and 
transferrin levels and nutritional status of patients 
at the end of the treatment.

found in OS and EFS rates between patients 
with malnutrition at diagnosis which improved 
partially (degree of malnutrition improved) or 
completely at the third months, patients with 
malnutrition at diagnosis who remained

Table I A-B. Nutritional Status of Patients 
Table I A

Type of malnutrition At diagnosis At third month At the end of therapy***

A* Wasted 9 (19.2%) 13 (27.7%) 3 (11.1%)
C* Wasted + stunded 4 (8.5%) 4 (8.5%) 1 (3.7%)

Stunted 1 (2.1%) 1 (2.1%) 1 (3.7%)
Total malnutrition 14 (29.8%) 18 (38.3%)*** 5 (18.5%)

Normal 33 (70.2%) 29 (61.7%) 22 (81.5%)

Table I B

Degree of malnutrition At diagnosis At third month At the end of therapy***

0°, Normal 33 (70.2%) 29 (61.7%) 22 (81.5%)
1°, Mild 6 (12.8%) 9 (19.23%) 5 (18.5%)
2°, Moderate • 6 (12.8%) 7 (14.9%) 0
3°, Severe 2 (4.2%) 2 (4.2%) “ 0

* A: Acute, C: Chronic.
’* The prevalence of malnutrition at the third month was significantly higher than that at diagnosis (p: 0.001) and 

at the end of therapy (p: 0.009).
•** 27 patients were evaluated atthe end of therapy.

Table H. Z Scores of Anthropometric 
Indexes of Patients

Z scores At diagnosis At third month

Z score for -0.63 ± 0.99 -0.72 ± 0.93
WFA ’ (-3.47; + 0.78) (-3.30; + 1.26)

Z score for -0,55 ± 1.10 -0.52 ± 1.14
HFA (-2.90; + 1.60) (-3.07; 4- 1.50)

Z score for -0.23 ± 1.34 -0.22 ± 1.22
WFH (-2.60; + 3.4) (-2.97; + 1.9)
• mean ± SD (minimum; maximum).
WFA: Weight for age.
HFA : Height for age.
WFH: Weight for height.

Three-year OS and EFS rates were 70% and 
65%, respectively, for the whole group. There 
was no significant difference between the 
survival rates of malnourished and well 
nourished patients neither at diagnosis nor 
during or at the end of the therapy (Table III). 
When the patients were separated into two 
groups according to the stage of their disease 
(early or late stage), the OS and EFS rates of 
malnourished and well nourished patients were 
also not significantly different at any time of 
the evaluation. No significant difterence was

malnourished to the same or a higher degree 
at the third month, and patients who were well 
nourished at diagnosis but became 
malnourished by the third month. When 
patients with lymphoma were evaluated 
separately, no difference was found in OS and 
EFS rates of patients according to their 
nutritional status at diagnosis, nor during or at 
the end of the treatment.

Table III. Three Year Overall (OS) and Event­
Free Survival (EFS) Rates of Patients 

According to Nutritional Status

Patients with Patients without 
malnutrition malnutrition

No. of OS EFS No. of OS EF?
Pts. (%) (%) Pts. (%) (°~o)

At diagnosis 14 69 83 33 71 97
At third month 18 70 83 29 70 96

Discussion
Malnutrition is one of the main problems in 
children with cancer. Malnutrition is reported 
to be relatively uncommon at diagnosis12 ’-22. 
We found a significantly higher incidence during 
the treatment, although we found its incident 
as high as 29.8% at diagnosis. This result
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suggests that the metabolic changes resulting 
from the therapy and the decreased oral intake 
due to chemotherapy complications such as 
mucositis and vomiting were the major reasons 
for malnutrition. It is reported that malnutrition 
is more frequent with advanced stage disease and 
recurrent tumor. Children with advanced stage 
Wilms' tumor and Ewing's sarcoma have a 
particular risk for malnutrition1'2-22'24. We could 
not find any relationship between the stage of 
disease and nutritional status of patients, nor 
between the type of cancer and nutritional status 
of patient, perhaps because of the small number 
of patients in each cancer group.
Malnutrition ihcreaes morbidity and mortality in 
pediatric cancer cases. Organ systems such as 
hematological system, gastrointestinal system and 
immune system are affected by malnutrition24-25. 
Malnutrition immunocompromises the host and 
increases his/her susceptibility to infections24-26. 
Malnutrition is significantly associated with 
increased physiological instability and quantity of 
care27. Chemotherapeutic toxicity is correlated 
with poor nutritional status of the patients. 
Nutritional support improves treatment tolerance 
and prevents treatment delay and dose 
reduction23-25-28'30. Besides these, the 
pharmacokinetics of several anticancer drugs have 
been shown to vary with changes in body fat, 
consequently nutritional status may change the 
effects of drugs on tumor tissue31-32.
Although there are some reports showing that 
nutritional status has a prognostic effect on children 
with cancer, we could not find any relationship 
between the nutritional status and survival. It was 
reported that risk of death was high in 
undernourished patients with ALL in remission­
induction phase33. Similarly a significant influence 
of weight-for-height standard deviation scores on 
relapse time of newly diagnosed ALL patients was 
observed32. It was reported that well nourished 
patients with stage IV neuroblastoma had better 
one-year event-free and overall survival rates than 
malnourished patients23. However, van Eys34 
observed only slightly improved survival in well 
nourished patients with stage IV neuroblastoma, 
and showed that nutritional support had no effect 
on survival. In another study children with 
neuroblastoma and Wilms' tumor were compared. 
In the Wilms' tumor group the anthropometric 
measurements correlated with subsequent 
development of complications, although the 
neuroblastoma group had significantly lower

anthropometric measurements35. Donaldson et al.22 
showed that malnourished patients with localized 
disease had a poorer survival rate; however, survival 
of patients with advanced tumors did not differ 
significantly according to nutritional status. In our 
study most of the patients with malnutrition had 
advanced stage disease, although it was not 
statistically significant. There are a lot of factors 
affecting prognosis and survival. Characteristics of 
the host and tumor which affec survival may also 
affect the nutritional status of patients. We could 
suggest that the type of cancer, stage of disease, 
and specific molecular and genetic factors might 
be more important than nutrition in determing 
survival of our patients.
In conclusion, malnutrition is an important 
problem in children with cancer. The highest 
ratio is obtained during the treatment. It can 
be suggested that cancer treatment and its 
complications are the major factors causing 
malnutrition. Although it is known that 
malnutrition causes some secondary problems 
and increases morbidity, we could not determine 
an effect on survival.
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SUMMARY: Büyükçelik M, Anarat A, Karabay Bayazıt A, Noyan A, Özel A, Anarat 
R, Aydıngülü H, Dikmen N. The effects of gemfibrozil on hyperlipidemia in 
children with persistent nephrotic syndrome. Turk J Pediatr 2002; 44: 40-44.
Persistent nephrotic syndrome is frequently accompanied by severe 
hyperlipidemia, and this may pose a substantial risk for cardiovascular disease. 
Lipid-lowering drugs are prescribed by many nephrologists for adult patients 
but rarely for nephrotic children. The present investigation was designed to 
evaluate the safety and efficacy of gemfibrozil in nephrotic children. Eight girls 
and four boys aged from 5 to 17 years were enrolled in this study. They were 
all steroid and immunosuppressive resistant patients with nephrotic range 
proteinuria. Placebo was administered to five patients and gemfibrozil was 
administered to seven patients for four months. Blood samples were taken for 
the determination of cholesterol, triglyceride, low-density lipoprotein (LDL), 
high-density lipoprotein (HDL), BUN, serum creatinine (Scr), ALT, AST, CPK, 
apolipoprotein A (apo A), apoliporotein B (apo B), and serum albumin levels 
during the initial and subsequent examinations. At the end of the fourth month, 
gemfibrozil reduced total cholesterol by 34%, LDL by 30%, apo B by 21% and 
triglycerides by 53% (p < 0.05). HDL cholesterol and apo A levels were not 
significantly altered. Renal function and urine protein excretion were not 
affected by gemfibrozil. In this study gemfibrozil therapy had no side effects 
and had favorable effects on the lipoprotein profile of nephrotic patients.
Key words: antilipid therapy, childhood, gemfibrozil, nephrotic syndrome.

Corticosteroids and cytotoxic drugs have 
dramatically improved the outlook for children 
with nephrotic syndrome, but resistance to 
treatment has raised interest in the short-and 
long-term effects of some important biochemical 
abnormalities that are secondary to primary 
disease. At this stage, attention is focused on 
hyperlipidemia, which is an important component 
of nephrotic syndrome1. This study was 
undertaken to investigate the safety and efficacy 
of gemfibrozil, one of the lipid-lowering agents, 
in nephrotic children resistant to therapy.

Material and Methods
Patients: This study took place in the 
Department of Pediatric Nephrology, Çukurova 
University Faculty of Medicine. Twelve patients 
between the ages of five and 17 (8 girls, 4 boys) 
were included in the study. All patients were

resistant to prednisone, cyclophosphamide and 
dipyridamole treatment, subsequently received 
cyclosporine or chlorambucil, and showed 
proteinuria in the nephrotic limit (> 40 mg/m2/ 
hour). The patients were randomly divided into 
two groups. The average ages of Group I and II 
were 10.0 ± 3.9 years and 13.8 ± 2.5 years, 
respectively; the difference between these ages 
was not statistically significant. During the study 
period, the patients in Group I were treated with 
gemfibrozil which reduces the plasma cholesterol 
levels. The patients in Group II received a placebo 
instead. Group I consisted of seven children. 
These patients had received clinical treatment 
and follow-up for nephrotic syndrome for six to 
36 months. One patient received levamisole as 
a third course of treatment. Renal biopsies were 
diagnosed as membranoproliferative glomerulo­
nephritis in all patients. The children above seven 
years of age received 300 mg gemfibrozil twice daily
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and younger patients received 150 mg gemfibrozil 
twice daily. During the study period, no special diet 
was followed; however, the patients were requested 
to stay within their regular diets. The patients in 
Group II (5 children) received a placebo. They were 
followed for nephrotic syndrome for 21 to 
50 months under the regular therapy. As in the 
first group, all patients were resistant to prednisone, 
cyclophosphamide and dipyridamole treatment, and 
received cyclosporine or chlorambucil. Renal 
biopsies from four patients showed membrano- 
proliferative glomerulonephritis, and one showed 
focal segmental glomerulosclerosis. A placebo was 
administered at the same dose and at the same 
time as gemfibrozil. These patients were also 
requested to stay within their regular diets. 
The clinical characteristics of patients and controls 
are shown in Table I.

Prior to the start of the study, all patients and 
their parents were informed of the study goals, 
protocol and methodology, and their 
permissions were obtained. The duration of the 
study was set at four months.
Methods: During the study period, all patients 
were subjected to monthly examinations at the 
clinic for laboratory tests, and to determine 
adherence to the treatment course and side 
effects of the medication administered. Blood 
samples were taken for the determination of 
cholesterol, triglyceride, high-density liporotein 
(LDL), low-density lipoprotein (HDL), BUN, 
serum creatinine (Scr) ALT, AST, CPK, 
apoliporotein A apolipoprotein B (apo A), 
(Apo B) and serum albumin levels during the 
initial and the subsequent examinations. A total 
of five sets of biochemical parameters were

Table I. Clinical Characteristics of Patient and Control Groups

Patient age 
(year)/sex

Antilipid 
treatment

c
(ml/min/î.73 m2)

Proteinuria 
(mg/m2/h)

Side effects of
Medications prior to 
antilipid treatment

antilipid 
treatment

Other medications with 
antilipid treatment

10/M gemfibrozil 55 200 prednisone, 
cyclophosphamide, 
dipyridamole, cyclosporine

None None

9/M gemfibrozil 60 45 prednisone, 
cyclophosphamide, 
dipyridamole, cyclosporine

None captopril

5/F gemfibrozil 60 61 prednisone, 
cyclophosphamide, 
dipyridamole

None None

13/F gemfibrozil 80 60 prednisone, 
cyclophosphamide, 
dipyridamole

None prednisone

5/M gemfibrozil 60 80 prednisone, 
cyclophosphamide, 
dipyridamole, cyclosporine, 
levamisole

None prazosin, dipyridamole

13/F gemfibrozil 60 47 prednisone, 
cyclophosphamide, 
dipyridamole, cyclosporine

None dipyridamole, captopril

15/F gemfibrozil 75 28 prednisone, 
cyclophosphamide, 
dipyridamole, chlorambucil

None captopril

13/F placebo 80 150 prednisone, 
cyclophosphamide, 
dipyridamole

None captopril

13/M placebo 61 94 prednisone, 
cyclophosphamide, 
dipyridamole, cyclosporine

None prednisone

10/F placebo 68 108 prednisone, 
cyclophosphamide, 
dipyridamole, chlorambucil

None dipyridamole, 
cyclosporine

17/F placebo 145 128 prednisone, 
cyclophosphamide, 
dipyridamole

None None

14/F placebo 70 115 prednisone, 
cyclophosphamide, 
dipyridamole, 
chlorambucil, cyclosporine

None cyclosporine

C„: creatinine clearance.
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obtained from each patient during the study 
period: at initial period and at first, second, third 
and fourth months. In addition, timed urine 
samples, taken over a 24 hr period, were 
analyzed for creatinine clearance (Ccr) and 
quantitative proteinuria.
Stahstics: All biochemical values were determined 
as mean and standard deviation. The statistical 
evaluations were performed using Wilcoxon 
matched-pairs signed ranks test. Values of 
p < 0.05 were considered statistically significant

Results
The statistical summary of the biochemical 
parameters obtained from blood and urine tests 
for each group is given in Table II. At the end 
of the fourth month gemifibrozil reduced total

(p < 0.05). HDL cholesterol and apo A levels were 
not significantly altered. All other parameters 
for Group I and all parameters for Group II 
showed no statistically significant variations. All 
parameters in Group I showed statistically 
significant decreases during the course of 
treatment. The medication caused no significant 
side effects. There were positive correlations 
between cholesterol and LDL and apo B, and 
between LDL and apo B and HDL in Group I 
patients (r = 0.9, r = 0.7, r = 0.5, r = 0.4 
respectively, p < 0.001).

Discussion
Hyperlipidemia is one of the common findings 
in children with nephrotic syndrome1’2. It may 
increase the cardiovascular risk and contribute 
to atherosclerotic complications and accelerated

Scr : Serum creatinine.
CCT : Creatinine clearance.
Apo A: Apolipoprotein A.
Apo B: Apolipoprotein B.
LDL : Low-density lipoprotein.
HDL : High-density lipoprotein.
Up/Ua: Urinary protein/creatinine.
• p < 0.05.

•• p < 0.005.
t All values are shown as mean ± one standard deviation.

Table U. Biochemical Parameters at the Beginning and End of Treatment

Group I (n = 7) Group (n = 5)

Month 0 Month 4 Month 0 Month 4

BUN (mg/dl)
Scr (mg/dl)
Ccr (ml/min/1.73 m2) 
Total protein (g/dl) 
Albumin (g/dl) 
AST (U/L) 
ALT (U/L) 
CPK (U/L) 
Apo A (mg/dl) 
Apo B (mg/dl) 
Cholesterol (mg/dl) 
Triglyceride (mg/dl) 
LDL (mg/dl) 
HDL (mg/dl) 
Proteinuria (mg/m2/h) 
u/u„

19.4 ± 8.7 20.5 ± 9.2 22.2 ± 5.7 29.0 ± 15.2
0.9 ±0.4 0.9 ±0.5 0.8 ±0.1 . 1.3 ± 0.5

92.0 ±21.9 87.7 ± 30.2 100.0 ± 22.4 80.2 ± 41.3
5.0 ±0.9 5.1 ± 1.2 5.6 ±1.0 5.9 ± 1.2
2.6 ± 0.6 2.5 ± 0.6 2.8 ± 0.5 3.0 ± 0.5

17.5 ±14.3 18.8 ±9.3 16.6 ± 3.9 20.8 ± 5.8
7.5 ±2.9 6.7 ±3.3 . 8.4 ±2.1 10.8 ± 2.1

77.7 ± 50.2 86.7 ± 35.9 99.2 ± 61.4 93.4 ± 27.9
150.6 ± 22.3 156.5 ±17.1 159.4 ± 36.7 • 147.0 ± 32.0
266.0 ± 122.3* 210.0 ± 76.9* 200.0 ± 83.0 173.6 ± 46.4
378.1 ± 152.2* 247.0 ± 71.0* 227.4 ± 52.1 205 ± 62.0
390.3 ±280.5*** 181.7 ± 68.8** 459.4 ± 281.3 413.0 ± 260.9
266.0 ±15.3* 161.7 ± 80.4* 140.4 ± 49.4 142.7 ± 34.9
29.1 ± 8.3 43.1 ± 16.7 29.2 ±11.6 31.0 ± 7.3

156.0 ± 73.4 144.6 ±73.0 161.4 ± 78.9 156.2 ± 56.0
11.7 ±7.9 11.4 ±7.9 8.3 ± 4.8 7.0 ± 5.0

cholesterol by 34% from 378.1 ± 152.2 mg/dl 
to 247.0 ± 71.0 mg/dl, LDL by 30% from 
266.0 ± 15.3 mg/dl to 161.7 ± 80.4 mg/dl, 
apo B by 21% from 266.0 ± 122.3 mg/dl to 
210.0 ± 76.9 mg/dl, and triglycerides by 53% 
from 390.3 ± 280.5 mg/dl to 181.7 ± 68.8 mg/dl

glomerular damage3-6. It has been demonstrated 
that reduction of hyperlipidemia by dietary or 
pharmacological means was protective in 
models of spontaneous and experimental 
glomerulosclerosis7-9. But, there is limited data 
in nephrotic children with lipid-lowering drugs.
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Gemfibrozil is widely used in the treatment of 
nephrotic hyperlipidemia in adults but is 
sparingly used in children with persistent 
nephrotic syndrome10-11. -

Several clinical and experimental studies have 
reported that hypolipidemic drugs may cause 
improvement in deteriorated renal function9-12-13. 
However, some clinical studies demonstrated that 
the antilipidemic drugs have no effect on renal 
function2-14. In our study we could not find any 
significant difference between pre- and post­
treatment values of BUN, Scr, and Ccr in Group I 
and Group II patients. As in our study, some studies 
have demonstrated no regression in proteinuria 
with the treatment of hyperlipidemia10-14.

Groggel et al.10 demonstrated in adult nephrotic 
patients with gemfibrozil treatment that 
triglycerides decreased by 51%, plasma total 
cholesterol by 15% and LDL by 13%. HDL 
increased by 18%, apo A was unchanged, and 
apo B decreased by 26%. In our study, there 
were no significant differences in mean apo A 
levels before and after treatment in Groups I 
and II, but mean apo B, triglycerides and LDL 
values were significantly different at the 
beginning and end of the treatment in Group 
I. Mean apo B, cholesterol, triglycerides, LDL 
and HDL levels were not significantly different 
in pre- and post-treatment periods in Group II. 
There were no significant differences in mean 
HDL levels in both groups in pre- and post­
treatment periods. Although mean HDL values 
were increased by 48% at the end of the 
treatment in Group I, the increase was not 
statistically significant. This effect is probably 
due to a stimulation of lipoprotein lipase, 
resulting in an increase in the clearance of 
triglyceride rich lipoproteins, as shown in 
previous studies15'18. Recently, it has also been 
revealed that fibrates activate peroxisome 
prolifetor-activated receptor alpha and there by 
alter the transcription of genes controlling 
lipoprotein metabolism19-20. Cholesterol level 
was significantly reduced by gemfibrozil in our 
study. Since all of the studies with this drug 
have been performed in adult patients, it is not 
appropriate to compare our results with them, 
because of the changes in lipid profile according 
to the age. Querfeld et al.2 demonstrated that 
the mean concentration of triglycerides was 
reduced by 15%, plasma total cholesterol by 
25%, LDL by 25%, LDL by 27% and HDL by 
24%, as well as apo A by 19% and apo B by

21% with probucol, another hypolipidemic drug, 
in persistent childhood nephrotic syndrome.
Recent studies with lipid-lowering drugs have 
been successful without major side effects5-11. 
Groggel et al.10 showed that gemfibrozil 
treatment caused no myalgia or muscle 
weakness. A temporary increase in mean CPK 
levels were found in only one patient, and this 
increase had improved with the continuation of 
the therapy; however, the changes in LDH, AST 
and ALT levels were not reported. We did not 
observe any side effects in our patients. There 
was no difference in CPK, AST and ALT levels 
before and after the treatment in either group. 
In conclusion, this study shows that gemfibrozil 
therapy in children with corticosteroid and/or 
immunosupressive resistant nephrotic syndrome 
decreases the levels of cholesterol, triglycerides, 
LDL and apo B without significantly impacting 
renal functions and proteinuria. Since no changes 
were observed in the glomerular pathology that 
causes proteinuria, the improvement in 
hyperlipidemia can be attributed to the impact 
of gemfibrozil on the lipoprotein lipase enzyme. 
We still need a large multicenter and long-term 
trial to assess benefits and side effects of this 
type of therapy in children.

Acknowledgement
This study was supported by a grant from Çukurova 
University Research Fund and was presented at the 
31st Annual Meeting of the European Society for 
Pediatric Nephrology, in Athens, Greece.

REFERENCES

1. Thabet MA, Salcedo JR, Chan JC. Hyperlipidemia in 
childhood nephrotic syndrome. Pediatr Nephrol 
1993; 7: 559-566.

2. Querfeld U, Kohl B, Fiehn W, et al. Probucol for 
treatment of hyperlipidemia in persistent childhood 
nephrotic syndrome. Report of a prospective 
uncontrolled multicenter study. Pediatr Nephrol 
1999; 13: 7-12.

3. Querfeld U. Should hyperlipidemia in children with 
the nephrotic syndrome be treated? Pediatr Nephrol 
1999; 13: 77-84.

4. Mallick NR Short CD. The nephrotic syndrome and 
ischaemic heart disease. Nephron 1981; 27: 54-57.

5. Moorhead JF, Chan MK, El-Nahas M, Varghese Z. Lipid 
nephrotoxicity in chronic progressive glomerular and 
tubulo-interstitial disease. Lancet 1982; 2: 1309-1311.

6. Diamond JR. Hyperlipidemia of nephrosis: 
pathophysiologic role in progressive glomerular 
disease. Am J Med 1989; 87: 25-29.



44 Büyükfelik Mt et al The Turkish Journal of Pediatrics • January - March 2002

7. Grone HJ, Walli A, Gron E, et al. Induction of 
glomerulosclerosis by dietary lipids. A functional and 
morphologic study in the rat. Lab Invest 1989; 
60: 4 33-44 6.

8. Diamond JR, Kamovsky MJ. Exacerbation of chronic 
aminonucleoside nephrosis by dietary cholesterol 
supplementation. Kidney Int 1987; 32: 671-677.

9. Kasiske BL, O'Donnel MP, Cleary MP, Keane WE 
Treatment of hyperlipidemia reduces glomerular injury 
in obese Zucker rats. Kidney Int 1988; 33: 667-672.

10. Groggel GC, Cheung AK, Ellis-Benigni K, Wilson DE. 
Treatment of nephrotic hyperlipoproteinemia with 
gemfibrozil. Kidney Int 1989; 36: 266-271.

11. Appel GB, Appel AS. Lipid-lowering agents in proteinuric 
diseases. Am J Nephrol 1990; 10 (Suppl 1): 110-115.

12. Kasiske BL, O'Donnel MP, Schmitz PG, Kim Y, Keane 
WE Renal injury of diet induced hypercholesterolemia 
in rats. Kidney Int 1990; 37: 880-891.

13. Gentile MG, Fellin G, Cofana F, et al. Treatment of 
proteinuric patients with a vegetarian soy diet and fish 
oil. Clin Nephrol 1993; 40: 315-320.

14. Olbricht CJ, Koch KM. Treatment of hyperlipidemia 
in nephrotic syndrome: time for a change? Nephron 
1992; 62: 125-129.

15. Miller DB, Spence JD. Clinical pharmacokinetics of 
fibric acid derivatives (fibrates). Clin Pharmacokinet 
1998; 34: 155-162.

16. Framer JA, Gotto AM Jr. Choosing the right lipid- 
regulating agent. A guide to selection. Drugs 
1996; 52: 649-661.

17. Matsuoka N, Jingami H, Masuzaki H, et al. Effects of 
gemfibrozil administration on very low density 
lipoprotein receptor RNA levels in rabbits. 
Atherosclerosis 1996; 25; 126: 221-226.

18. Farmer JA, Gotto AM Jr. Currendy available hypolipidaemic 
drugs and future therapeutic developments. Bailliers Clin 
Endocrinol Metab 1995; 9: 825-847.

19. Kinoshita M. Fibric acid derivates. Nippon Rinsho 
1999; 57: 2826-2830.

20. Gervois P, Torra IP, Fruchart JC, Staels B. Regulation 
of lipid and lipoprotein metabolism by PPAR activators. 
Clin Chern Lab Med 2000; 38: 3-11.



The Turkish Journal of Pediatrics 2002; 44: 45-48 Original

Meningitis due to Salmonella in preterm neonates
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SUMMARY: Totan M, Küçüködük Ş, Dağdemir A, Dilber C. Meningitis due to 
Salmonella in preterm neonates. Turk J Pediatr 2002; 44: 45-48.
Meningitis due to Salmonella is a rare condition. Here we report seven cases 
with neonatal Salmonella meningitis diagnosed and treated in the Pediatric 
Neonatology Unit of Ondokuz Mayıs University Faculty of Medicine between 
January 1985-February 2001. Five cases were cured with appropriate treatment; 
in two of them no neurological sequelae were seen. Of the remaining three, 
reversible hydrocephalus occurred in two cases and subdural empyema was 
found in one. Two patients died on the 30th and 40th days of hospitalization: 
one of them had hydrocephalus and the other ventriculitis. In this report we 
point out the importance of neonatal meningitis due to Salmonella serotypes, 
though it rarely occurs.
Key words: Salmonella, meningitis, newborn.

Salmonella are motile, Gram-negative, non­
encapsulated, nonsporulating rods of the 
Enterobacteriaceae family. Salmonella can localize 
in any organ or tissue. Salmonella serotypes 
(Salmonella typhimurium, Salmonella heidelberg, 
Salmonella enteritidis, Salmonella saint-paul, 
Salmonella newport and Salmonella panama) 
which cause neonatal meningitis are usually 
associated with bacteriemia1’2. Salmonella 
meningitis (SM) is a disease with high relapse and 
mortality rate. Antibiotic therapy should be given 
at least for four weeks in order to decrease the 
mortality rate. If the antibiotic therapy is 
discontinued before the third week of therapy, 
relapse is observed in 64% of cases3-4. In the 
survivors of neonatal meningitis with Gram­
negative bacteria, complications such as 
hydrocephalus, convulsion, abscess formation and 
subdural empyema are frequently observed5-6. The 
aim of this study was to review cases with SM 
in our clinic together with the literature.

Material and Methods

This retrospective study was based on seven 
preterm infants with SM who were diagnosed in 
the Neonatology Unit of Ondokuz Mayıs 
University Faculty of Medicine between January 
1985-February 2001. The diagnois of SM was 
established on the basis of positive cerebrospinal 
fluid (CSF) and/or blood culture results in

addition to CSF findings, which were correlated 
to bacterial meningitis. Complete blood count, 
ALT, AST, total bilirubin, direct bilirubin, total 
protein and albumin levels were measured. 
Antibiotic susceptibilities were determined using 
Microbroth dilution method. Gruber-Widal 
agglutination test and cranial computerized 
tomography (CT) were performed in all patients.

Results

Four hundred and forty newborns with bacterial 
meningitis were hospitalized in our unit during 
the study period. Seven (4 female, 3 male) of them 
had SM (1.6%). AU babies were preterm and birth 
weights ranged from 1,700 to 2,700 g. The mean 
age of the cases was 13.1 ± 3.1 days (6 to 27). 
There was no finding of infection in the parents, 
and cultures were negative for Salmonella.

All patients were born in different centers and 
transferred to our clinic because of meningitis, 
developed during hospitalization. Diarrhea (86%), 
convulsion (71%), fever (57%), vomiting (57%), 
respiratory distress (43%), jaundice (43%) and 
peripheral facial paralysis (14%) were observed in 
the patients. Meningitis was associated with acute 
gastroenteritis and sepsis in five patients (71%). 
Esophageal atresia was diagnosed in one patient 
with sepsis (Case 2) and myelomeningocele was 
found in another (Case 4).
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Complete blood count revealed mean hemoglobin 
levels, and white blood cell and platelet counts 
as 11.2 ±2.1 g/dl, 15.1 ± 4.3 X 109/L and 
82.3 ± 21.6 x 109/L , respectively. On CSF 
examination, cell counts were within 380-9,200/ 
mm3 and the mean CSF protein and glucose 
levels were 210 ± 36.4 mg/dl and 24.6 ±5.1 
mg/dl, respectively, before the initiation of 
therapy. All Salmonella serotypes were sensitive 
to cefotaxime, ampicillin, chloramphenicol, 
trimethoprim-sulfamethoxazole (TMP/SMX) and 
ciprofloxacin according to the results of culture 
and susceptibility tests. In addition to the 
antibiotic therapy, intravenous immunoglobulin 
(IVIG) was given to four.cases (Cases 3, 4, 6, 7). 
Five cases were cured (Cases 1, 3, 5-7). Two 
patients died on the 30th and 40th days of 
hospitalization, one with hydrocephalus (Case 2) 
and the other with ventriculitis (Case 4).
Gruber-Widal agglutination test was negative in 
all cases. CSF findings of the patients with SM 
showed improvement on the 14th day of the 
treatment except for two infants (Cases 2, 4). 
The clinical and laboratory characteristics of 
these infants are summarized in Tables I and II.

Discussion
Although the involvement of the central nervous 
system is a rare complication of Salmonella 
infections, it forms a serious problem in the 
newborn and early infancy periods5-7. Salmonella 
meningitis accounts for 0.8 to 6% of bacterial 
meningitis cases, and is usually seen during 
infancy period8-9. It affects neonatal babies and 
those under four months of age. In the newborn 
period, our cases with SM totalled 1.6% of all 
cases with meningitis in the same age range. 
Though the mortality rate in SM was 94% before 
antibiotic therapy, it decreased to 59-62% between 
1960 and 1970. Recently, the mortality rate has 
been decreased to 37% in developed countries9. 
It was determined as 29% in our study.
Salmonella typhimurium is the most commonly 
encountered Salmonella in neonatal meningitis10-11, 
but other serotypes can be isolated2-5. The most 
frequent serotype of Salmonella was also 
Salmonella typhimurium (4 of 7 cases) in our study. 
West et al.3 reported that acute neurological 
complications consisting of' ventriculitis, 
subdural empyema and hydrocephalus were

Table I. Clinical Findings in Cases with Salmonella Meningitis
Case No. Sex GA AD BW Treatment TD IVIG Outcome NS

1 F 33 8
2 M 30 6
3 F 34 14
4 M 32 11
5 F 34 12
6 F 35 14
7 M 34 27

2300 CF+AMP 30 - Recovered -
1700 CF+AMP 30 - Died HD
2600 CF+AMR CIP 32 + Recovered Subdural empyema
2200 CF+AMP, CIP 40 + Died Ventriculitis
2300 CF+AMP, CIP 31 - Recovered HD
2700 CF+AMP, CIP 30 + Recovered HD
2600 CF+AMP, CIP 30 + Recovered -

F : Female.
M : Male.
GA: Gestational age (week).
AD: Age at diagnosis (day).
BW: Birth weight (g).
TD : Therapy duration (day).

IVIG : Intravenous immunoglobulin.
CF : Cefotaxime.
AMP: Ampicillin.
CIP : Ciprofloxacin.
NS : Neurological sequelae.
HD : Hydrocephalus.

Table II. Laboratory Findings of Cases with Salmonella Meningitis
CSF findings

Case 
no. Hb WBC PLT

Cell count 
(mm3)

Protein 
(mg/dl)

Glucose 
(mg/dl)

Gruber-Widal 
test Culture

Salmonella 
serotypes CT

1 11.1 14.2 57.6 380 ’ 200 26.4 Negative Blood S. typhimurium N
2 10.8 8.2 76.4 9200 270 10.2 Negative Blood+CSF S. enteritidis A
3 11.2 14.6 92.6 4000 160 24.4 Negative Blood S. typhimurium A
4 9.2 19.2 61.3 3200 220 13.2 Negative CSF S. enteritidis A
5 10.6 16.7 98.6 960 200 36.1 Negative Blood+CSF S. species A
6 14.2 15.6 94.2 1400 190 28.4 Negative CSF S. typhimurium A
7 11.3 17.2 95.4 670 230 33.5 Negative Blood S. typhimurium N

Hb : Hemoglobin (g/dl). CT: Computerized tomography.
WBC: White blood cell count (107L). N : Normal.
PLT : Platelet count (10’/L). A : Abnormal.
CSF : Cerebrospinal fluid findings.
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found in 43% of the cases, and they observed 
relapses in 64%. Dunn et al.12 erported 12 cases 
of subdural empyema, two of them associated 
with SM. Krcmery et al.8 reported reversible 
hydrocephalus that responded to intraventricular 
punctures in two of the 12 cases with SM. 
Hansen et al.13 reported two cases of SM; one 
died six days after admittance to the hospital and 
the other recovered without sequelae. In our 
study, five of the seven cases were cured and two 
of them had no neurological sequelae (Cases 1, 7). 
Reversible hydrocephalus that responded to 
treatment was seen in two cases (Cases 5, 6). 
One case had subdural empyema (Case 3). Two 
patients died on the 30th and 40th days of 
hospitalization, one with hydrocephalus (Case 2) 
and the other with ventriculitis (Case 4).
Over the last 20 years, Salmonella meningitis 
was often treated with ampicillin and 
chloramphenicol with high relapse and mortality 
rates. Third generation cephalosporins such as 
cephotaxime and ceftriaxone, with a good 
penetration to CSF, were found more effective. 
Children with septicemia, enteric fever, or 
metastatic sites of infection should be treated 
initially with systemically administered 
cephotaxime and ceftriaxone. Ciprofloxacin and 
TMP/SMX are alternative agents. It is known 
that ciprofloxacin is effective in the treatment 
of SM. After the negative effect of ciprofloxacin 
on the development of cartilage was 
demonstrated in animal models, the use of 
ciprofloxacin under the age of 18 was limited8'14. 
However, this effect has not been supported in 
clinical tirals. Krcmery et al.8 reported that 10 
of 12 cases of neonatal and infant nosocomial 
meningitis treated with ciprofloxacin were 
cured. In our study, ciprofloxacin was given to 
the patients (5 of 7 cases) who did not show 
any sign of clinical improvement on the 7th day 
of treatment, which included a third generation 
cephalosporin antibiotic; even the susceptibility 
tests revealed no resistance. Four of the five 
cases recovered (Cases 3, 5-7), but one died 
(Case 4) on ciprofloxacin therapy.
Intravenous immunoglobulin has been proposed 
recently for neonatal SM. Brandun et al.15 
determined that there were antibodies against 
the D antigen of Salmonella in certain IVIG 
production pools and declared that IVIG could 
be used in serious Salmonella infections. In a 
study which was performed by Gdkalp et al.16, 
IVIG was given to three preterm newborns with

Salmonella typhimurium infection. One of them 
recovered without sequelae, another had 
hydrocephalus and the other had subdural 
empyema. In our study, four cases received IVIG; 
three of them recovered (Cases 3, 6, 7) and one 
of them died (Case 4). On the other hand, one 
of the three cases who did not receive IVIG died 
(Case 2), while the other two recovered. It seems 
there is no additional effect of IVIG on the clinical 
improvement of the cases with Salmonella 
meningitis in the neonatal period. Our results 
may confirm the idea of Harry17 on IVIG use in 
the neonatal period.
We conclude that SM should be considered 
among the causes of bacterial meningitis in the 
newborn period. Immediate suitable treatment 
is essential to obtain satisfactory recovery.
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Phenylketonuria and glycogen storage disease type III in 
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SUMMARY: Yilmazer T, van Gennip AH, Abeling NGGM, Özalp İ, Coşkun T, 
Bakker HD. Phenylketonuria and glycogen storage disease type III in sibs of 
one family. Turk J Pediatr 2002; 44: 49-53.
Hyperphenylalaninemia result from a block in the conversion of phenylalanine 
into tyrosine due to a defect in either the enzyme phenylalanine hydroxylase 
(98% of subjects) or in the metabolism of the cofactor tetrahydrobiopterin. 
Phenylalanine hydroxylase deficiency is the most common form of inherited 
hyperphenylalaninemia disorders, with a prevalence between 1/4,000-1/40,000. 
Glycogen storage disease (GSD) type III is caused by debranching enzyme 
deficiency of glycogen degradation. The clinical features vary in relation to the 
localization of the enzyme defect. Two clinical entities exist: a combined hepatic 
myogenic form (GSD Illa) and a purely hepatic form (GSD Illb). The inheritance 
is autosomal recessive.
We describe a Turkish family in which two girls were found to have 
phenylketonuria, while in two other sisters glycogen storage disease type III was 
diagnosed. The parents of these children are cousins and they have had 12 children.

’ Key words: phenylketonuria, debranching enzyme deficiency, consanguinity, glycogen
storage disease III.

Hyperphenylalaninemia results from a block in 
the conversion of phenylalanine into tyrosine due 
to a defect in either the enzyme phenylalanine 
hydroxylase (98% of subjects) or in the 
metabolism of the cofactor tetrahydrobiopterin. 
Phenylalanine hydroxylase deficiency is the most 
common form of inherited phenylalanine 
disorders, with a prevalence of between 1/4,000- 
1/40,0001'3. The gene for hyperphenylalaninemia 
is mapped to chromosome 12q22; multiple 
mutations have been identified.

Glycogen storage disease (GSD) type III is 
caused by a debranching enzyme deficiency of 
glycogen degradation. The clinical features vary 
in relation to the tissue localization of the 
enzyme defect. Two clinical entities exist: a 
combined hepatic myogenic form (GSD Illa) and 
a purely hepatic form (GSD Illb). The 
inheritance is autosomal recessive. The gene for 
the debranching enzyme is mapped to 
chromosome lp214’6.

We report a Turkish family in which two girls were 
found to have phenylketonuria (PKU), while in 
two other sisters GSD type III was diagnosed. The 
question arises as to whether or not these enzyme 
defects are associated in some way.

Case Report
We describe a Turkish family in which two girls 
were found to have phenyketonuria, while in two 
other sisters GSD type III was diagnosed. The 
parents of these children are cousins and they had 
eight more children. Of these, three male children 
had died: two due to neurologic deterioration and 
another due to birth trauma. One girl had died 
as well because of bronchopneumonia 
complicating measles. They have four healthy 
daughters who are now married. The family 
immigrated to the Netherlands 15 years ago.
Patient So. U., nine years old at admission and 
the ninth child of consanguineous and healthy 
parents, was admitted for metabolic investigation
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because of hepatomegaly, cardiomegaly and 
attacks of hypoglycemia. Physical examination 
revealed a girl with thin extremities, height of 
126 cm (3rd percentile), weight of 30 kg (weight 
for height > 90th percentile) and a head 
circumference of 52 cm (50th percentile). There 
was a systolic murmur of grade III/VI and the liver 
was palpable 12 cm below the right costal margin. 
Laboratory studies showed highly elevated liver 
enzyme activities (AST, ALT, y-GT, LDH) and very 
high CK activity, indicating muscle wasting. 
Electron microscopy of a liver biopsy revealed 
massive amounts of intrahepatocytic glycogen.
She is now 22 years old. Physical examination 
is normal except for two-year history of 
supraventricular tachycardia, but we consider 
this problem to be independent of GSD. 
Abdominal USG and cardiac ECHO are normal. 
Her psychomotor development appears to be 
normal. She has been married for two years. She 
suffers from hypoglycemic symptoms, and thus 
has to eat every 2-3 hours.
Patient P. U., eight years old on admission and 
tenth child of the same family, was admitted 
for the same reasons as her one year older sister. 
She also had hepatomegaly, cardiomegaly and 
attacks of hypoglycemia. On- physical 
examination thin extremities were also seen, 
and a systolic murmur noted. Her height was 
116 cm (3rd percentile), weight was 25.5 kg 
(weight for height > 90th percentile) and she 
had a head circumference of 51 cm (50th 
percentile). The liver enzyme activities were 
highly elevated and CK activity was also high. 
As in her sister, glycogen storage was confirmed 
in a liver biopsy.
She is now 21 years old. Physical examination 
and biochemical findings are normal. There is 
no hepatomegaly or other pathological findings. 
She has been married for two years. In both 
sisters, GSD was diagnosed in Turkey. Type 
identification was performed in the Netherlands. 
In both patients, glucose and fasting glucagon 
tests were performed. The glucose curves after 
glucose loading were clearly abnormal in both 
patients. Zero time values were below normal 
and the high, biphasic, prolonged curves were 
suggestive of a glycogen storage disease.
The lactate curves after glucose laoding pointed 
towards GSD 111 or VI. The fasting glucagon test 
excluded phosphorylase b kinase deficiency. The 
postprandial glucagon test showed an almost

flat curve, so we were unable to discriminate 
between a debranching enzyme or phosphorylase 
deficiency.
The enzyme determinations in leukocytes, 
muscle, liver and fibroblasts of the two patients 
revealed a deficiency of a debranching enzyme 
consistent with GSD III (Table I), while 
phosphorylase activity was found to be normal 
in their erythrocytes (Table II).

Table I. Debranching Enzyme Levels

Le

Debranching enzyme

(nmol/min/mg)
nmol/hr/mg 

protein
iukocytes Muscle Liver Fibroblasts

So.U. 0.4 0.16 ND 1.1
RU. 0.4 0.13 0.08 1.6
Si.U. — — — 12
Control (s) 1.7 1.76 2.7 13.-40
ND: not determined.

Table II. Phosphorylase Enzyme 
Levels in Erythrocytes

Phosphorylase in erythrocytes 
(nmol/min/mg protein) (pmol/min/g Hb) 

A a+b b kinase

So.U. 0.018 0.036 0.95
RU. 0.022 0.033 1.1
Control (s) 0.018-0.066 0.035-0.117 0.36-2.78
The enzyme assays in leukocytes, erythrocytes, muscle and 
liver were performed by Dr. R. Berger, Academic Hospital 
Groningen and in fibroblasts by Dr. O. P. van Diggelen, 
Erasmus University, Rotterdam.

Patient E.U., a girl aged four years, was found 
to have PKU by metabolic investigation after 
PKU was established in her sister. The girl was 
admitted to our hospital at the age of five years. 
Her weight was 18.5 kg (90th percentile), height 
101 cm (< 3rd percentile), and head circum­
ference 50.5 cm (50th percentile). She appeared 
to have psychomotor retardation. She is now 
19 years old. She is able to do daily activity and 
to speak some sentences. She is going to a 
special school for the mentaly retarded.
Patient Si.U., aged 10 months, was admitted to 
our hospital for the differential diagnosis of 
PKU, which was found shortly after birth by 
routine neonatal screening in Turkey. She had 
been treated ever since with a phenylalanine 
restricted diet. On admission she weighed 12 kg 
(> 95th percentile), her length was 71 cm 
(10th percentile), and head circumference 46 cm
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(75th percentile). Physical examination was 
normal. She is now 15 years old and a second- 
year student at college. She has normal mental 
and neuromotor development.
BH4 loading test was performed in both patients 
on admission, and plasma phenylalanine levels 
did not decrease; six hours after loading the 
concentrations were similar to starting levels. 
The concentration of tyrosine did not increase 
in patient Si.U. and increased only slightly in 
patient E.U. (Tables III, IV, V, VI).
The biochemical findings indicated PKU caused 
by liver phenylalanine-hydroxylase deficiency in 
both patients.

Discussion
Turkey has a high rate of consanguineous 
marriages (21.1%). Social and cultural factors are 
especially important in marriages between first 
and second cousins7. Thus, a high prevalence of 
inherited metabolic diseases is present in Turkey8. 
Despite the lack of offical data, we also assume 
a high consanguinity ratio in the Turkish 
population living in the Netherlands. The parents 
of our patients are first cousins and they have 
been living in the Netherlands for 15 years.
The clinical manifestations of glycogenosis III 
tend to be milder than those of type I, but the 
diseases cannot reliably be distinguished

Table III. Phenylalanine and Tyrosine Concentrations in Plasma and Urine on Admission (in PKU Sibs)

•
________ Plasma (pmol/L)____________________________________ Urine (pmol/g creatinine)
Phenylalanine Tyrosine Phenylalanine Tyrosine

Si.U.
E.U.

1442 36 3461 236
1345 34 1021 83

Table IV. Abnormal Phenylalanine Metabolites in Urine on Admission (in PKU Sibs)

(pmol/g creatinine) 
Phenyl-pyruvate phenyl-lactate phenyl-acetate O-OH-phenyl-acetate

Si.U. 1160 1967 2360 460
E.U.4685 5149 1531 220

Si.U. E.U.

Table V. BH4 Loading Test

Sampling material Sampling period (in hours) Phenylalanine Tyrosine Phenylalanine Tyrosine

Urine (gmol/g creatinine) 12-0 before BH4 5332 221 — —
0-4 after BH4 5944 435 1827 101
4-8 after BH4 6117 387 2344 158

Plasma (gmol/L) 0 2131 87 1440 54
2 after BH4 2282 114 1431 45
4 after BH4 2238 111 1548 92
8 after BH4 2144 91 1571 76

Table VI. Urinary Pterins* (mmol/mol. creatinine) 
Before BH4 Loading

Si.U. E.U.

Neopterin . 4.4 3.2
Monapterin 0.3 0.3
Biopterin 4.5 10.4
Pterin 1.5 0.9
Mol % biopterin 49 75
* This assay was performed by Dr. M. Duran, University 

Children's Hospital, Het Wilhelmina Kinderziekenhuis, Utrecht.

without laboratory procedures. The most 
consistent clinical feature is an enormously 
enlarged liver, and it may be the only clinical 
abnormality at the time of presentation. 
Hypoglycemia is usually not a prominent feature 
of this disease, but fasting concentrations of 
glucose are usually moderately reduced and 
some patients, especially in infancy, have severe 
hypoglycemia and even convulsions4 6. Our 
patients had hepatomegaly and hypoglycemic
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attacks and patient So.U. also had convulsions. 
On the other hand, both sisters have normal 
mental and neuromotor development.
A variety of functional studies, especially glucose 
tolerance and postprandial glucagon tests, have 
been employed to document the presence of type 
III glycogenosis and to distinguish it from types 
I and VI9. However, in both sibs the two-hour 
postprandial glucagon test gave only a slight 
glucose response, which is difficult to interpret 
In patients with a debranching enzyme deficiency, 
a higher response is expected. However, another 
possibility might be a shortage of glycogen 
containing enough outer branches for conversion 
to glucose by phosphorylase. Nevertheless, despite 
these results, the results of other tests were 
consistent with debranching enzyme deficiency.
The diagnosis of GSD type III could be 
established by determination of the debranching 
enzyme in our patients' cells and tissues10.
At present only limited information is available 
about the long-term outcome of patients with GSD 
type III. In one study on 50 patients, hepatomegaly 
was found to be the most prominent sign in 68% 
of cases, followed by myopathy in 63%, 
cardiomyopathy in 50% and hypoglycemia in 8%. 
Mental development was reported to be normal in 
93% of the patients11. In our patients, physical and 
routine laboratory examinations were normal, 
although patient So.U. suffered from intermittent 
hypoglycemic symptoms.
Analysis of urine and plasma samples from the 
GSD III patients for PKU showed no 
abnormalities. The PKU sibs were not 
extensively investigated for GSD as they were 
clinically nonsuspect for this disease. However, 
debranching enzyme activity in the fibroblasts 
from Si.U. showed a borderline value (Table I). 
Phenylketonuria, an autosomal recessive disorder, 
occurs in one in 15,000 births and is most 
common among persons of Western European 
background. It is probably best characterized by 
a ratio of blood phenylalanine to tyrosine 
persistently greater than 3. Phenylketonuria 
results from a block in the conversion of 
phenylalanine into tyrosine due to a defect in 
either the enzyme phenylalanine hydroxylase 
(98% of subjects) or in the metabolism of the 
cofactor tetrahydrobiopterin.
The most important and sometimes the only 
manifestation of PKU is mental retardation. 
Behavioral difficulties, seizures, rashes, and an

unusual body odor may occur1’3. Patients with 
PKU are fair haired, fair skinned and have blue 
eyes in over 90% of the untreated or later- 
treated cases, as was seen in the late-treated 
patient E.U.12.

All subjects with hyperphenylalaninemia should 
be screened for disorders of biopterin 
metabolism2. After BH4 loading test, our 
patients' plasma phenylalanine levels did not 
decrease; six hours after loading the 
concentrations were similar to starting levels. 
The concentration of tyrosine did not increase 
in patient Si.U., and only slightly increased in 
patient E.U. BH4 loading test results in both 
patients were consistent with classic PKU.

In Turkey, PKU neonatal screening started 15 years 
ago. Patient Si.U. was diagnosed after the first 
neonatal screening in Turkey. The different clinical 
course seen in patients Si.U. and E.U. dramatically 
highlights the importance of PKU screening.

The incidence of PKU in Turkey is the highest 
recorded in any country (1:6,000)13. GSD is also 
frequently seen in Turkey due to the high 
consanguinity rate, but the distribution of 
various types of GSD is unknown14. The overall 
frequency of all forms of GSD based on 
European data is approximately 1 in 20,000 to 
25,000 live births4. Because the incidence of 
GSD is also estimated to be high in Turkey, the 
existence of both diseases in one family could 
have been coincidental.

Association of PKU with scleroderma, Duchenne 
muscular dystrophy, Charcot-Marie-Tooth disease, 
Down syndrome, cystinuria, homozygous 
hypobetalipoproteinemia, and bilateral iris 
coloboma and optic atrophy has been reported 
previously15. Coşkun et al.15 also described a three- 
year-old Turkish girl with PKU and hereditary 
fructose intolerance. As far as we know the 
combination of PKU and GSD III in one sibship 
has not been reported in the literature. The clinical 
history was reported without typing the GSD16, 
thus this is the first full report on the combination 
of PKU and GSD in one sibship.
Every person is a carrier of at least six-to 
autosomal recessive disorders. Therefore the 
chance of having two inborn errors in the 
offspring of a consanguineous couple is not 
negligible. It is in this light even suprising that 
so few "double inborn errors" occur in highly in 
bred populations.
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Acute isoniazid neurotoxicity in childhood

Agop Çıtak, Özlen Kaya, Raif Üçsel, Metin Karaböcüoğlu, Nedret Uzel
Department of Pediatric Emergency, İstanbul University Institute of Child Health, İstanbul, Turkey

SUMMARY: Çıtak A, Kaya Ö, Üçsel R, Karaböcüoğlu M,Uzel N. Acute isoniazid 
neurotoxicity in childhood. Turk J Pediatr 2002; 44: 54-57.
Acute isoniazid (INH) poisoning is uncommon in children. Although most 
physicians are aware of INH hepatotoxicity, acute INH poisoning and its 
treatment are not well recognized. INH is increasingly being used to control 
the spread of tuberculosis, and physicians should know its potentially fatal 
effects. INH overdose is known to result in rapid onset of seizures, metabolic 
acidosis and prolonged obtundation. We report two cases àf obtundation 
secondary to INH overdose that was immediately reversed by pyridoxine. 
Parenteral pyridoxine administration is an effective method in INH intoxication. 
The intravenous form of pyridoxine must be available in the emergency care 
units, and INH toxicity should be suspected in any patient with refractory 
seizures and metabolic acidosis.
Key words: isoniazid neurotoxicity, pyridoxine.

The incidence of tuberculosis has increased 
dramatically in the world over the past decade 
as a consequence of poverty, immigration from 
high prevalence countries, the HIV epidemic, and 
limitations in health care services to high-risk 
populations1. Since introduced in 1952, isoniazid 
(INH) still remains as a first line agent in the 
treatment and prophylaxis of tuberculosis. INH- 
related acute poisoning, either intentional or 
accidental, can be fatal if not diagnosed and 
treated properly2'6.
Most physicians are aware of the INH hepatotoxicity 
and the importance of liver function tests. However, 
acute INH poisoning and treatment are not very well 
known. The clinical triad of acute neurotoxicity 
includes seizures resistant to anticonvulsants, 
metabolic acidosis, and coma1'3’8. Although INH- 
related neurotoxicity is usually seen in ingestion of 
doses greater than 200 mg/kg, a less than 
40 mg/kg dosage of INH may be symptomatic4-7-8. 
In this article, our experience with two INH 
intoxication cases is presented, and the treatment 
is discussed.

Case Reports
Case 1
A previously healthy 14-year-old girl with 
generalized seizures lasting 15-20 seconds 
presented to the nearest hospital, where she was

given 10 mg of diazepam intravenously, due to 
repeated generalized seizures. Upon cessation 
of seizures, she was transported to our pediatric 
emergency department with the diagnosis of 
acute encephalitis.
Her history was unremarkable, with no previous 
seizures and no medication use. However, her 
sister had been receiving isoniazid for tuberculosis 
lymphadenitis for the last three months.
At admission to our pediatric emergency 
department, she was found to be lethargic. 
Neurologic examination showed no lateralizing 
signs. Her pulse rate was 104 beats/minute, and 
respiratory rate was 20 breaths/minute. Other 
vital signs were in normal limits.
Laboratory findings on arrival were as follows: 
WBC: 28,200/mm3, Hb: 128 g/dl, Htc 39%, 
PLT: 309,000/mm3, glucose 181 mg/dl, sodium 
138 mmol/L, potassium 3.6 mmol/L, urea 
14 mg/dl, SGOT 26 IU/L, SGPT 14 IU/L, 
pH: 7.40, pCO2 34 mmHg, pO2 74 mmHg, and 
HCO3 21.6 mmol/L. Chest roentgenogram, 
computerized cranial tomography, and 
electroencephalographic investigations were 
all normal.
It was learned that the patient had ingested 2 
g of her sister's isoniazid (30 mg/kg) after a 
dispute between them. She was treated with



Volume 44 • Number 1 Acute Isoniazid Neurotoxicity 55

multiple doses of activated charcoal and received 
2 of pyridoxine intramuscularly (equivalent to 
the amount of isoniazid ingested) eight hours 
after INH ingestion. Since the intravenous form 
was not available, we used the intramuscular 
form of pyridoxine. Full conciousness was noted 
after six hours of the therapy. She did not 
become lethargic again or require further 
pyridoxine. After the resolution of intoxication, 
a psychiatric consultation was obtained.

The following hospital course was complicated 
by transaminase elevation on the 4th day after 
INH ingestion, measured as SGOT: 331 IU/L 
and SGPT: 114 IU/L. Other laboratory findings 
(GGT, NH3, PT, PTT) were normal.
After SGOT and SGPT levels had dropped below 
100 IU/L, the patient was discharged on the 7th 
day, with follow-up planned by our pediatric 
gastroenterohepatology and psychiatry 
outpatient clinics.

Case 2
A 20-month-old boy weighing 10 kg was well 
until two hours prior to admission when he 
became somnolent and developed generalized 
tonic-clonic seizures. He was brought to the 
nearest hospital where 5 mg rectal diazepam was 
administered. He was then transferred to our 
hospital with the diagnosis of acute encephalitis.
At admission to the pediatric emergency 
department, he was comatose, afebrile, and 
breathing spontaneously. Neurologic examination 
revealed generalized hypertonicity of the 
extremities, and hyperactive deep tendon reflexes. 
The heart rate varied between 100-120 beats/ 
minute, respiratory rate was 28 breaths/minute, 
and blood pressure was 100/60 mmHg. The 
pupils were myotic and responded to light. 
Meningeal signs were negative, and there were 
no findings suggesting trauma.
Results of initial laboratory studies included the 
following: WBC: 20,700/mm3, Hb: 11.5 g/dl, Htc 
34%, PLT: 221,000/mm3, glucose 119 mg/dl, 
sodium 139 mmol/L, potassium 4.0 mmol/L, 
urea 17 mg/dl, SGOT 31 IU/L, SGPT 16 IU/L, 
pH: 7.14, pCO2 28 mmHg, pO2 80 mmHg, HCO3 
9 mmol/L, and ABE-18 mmol/L.

One hour after arrival he developed clonic 
seizures marked on the right arm and right side 
of his face. Seizure activity stopped in a minute 
without any medication, but 10 minutes later

a generalized seizure activity was observed 
which was treated with phenobarbital (10 mg/kg) 
intravenously. His cerebrospinal fluid examination, 
EEG, and cranial computerized tomography 
(CT) findings were normal. A review of his 
history revealed that he had been playing with 
his father's INH bottle 30 minutes before the 
seizures. INH toxicity was suspected. The 
patient's father checked the bottle and remarked 
that three tablets of INH were absent. After 
intravenous administration of 1 g pyridoxine 
[4 hours after INH ingestion, equal to the 
amount of isoniazid ingested (100 mg/kg)], no 
further seizure occurred.
Additionally, gastric lavage was performed, and 
activated charcoal and sodium bicarbonate were 
administered. He was also given 20 mmols 
sodium bicarbonate. After the therapy, his blood 
gas results were as follows: pH: 7.37, pCO2 31 
mmHg, Hg, pO2 84 mmHg, Hg, HCO3 28.0 
mmol/L, and ABE-6 mmol/L.
Six hours after pyridoxine ingestion the patient 
was fully alert with no further seizure activity. He 
was followed for possible transaminase elevations. 
On the 4th day after INH ingestion, he was 
discharged and no enzyme elevation was observed.

Discussion
Isoniazid is widely used in the management and 
prophylaxis of tuberculosis. INH intoxication 
can occur either as an accident or with the intent 
to commit suicide, and is not frequent in 
childhood. The signs of intoxication can be 
observed if INH is consumed in doses of more 
than 1.5 g at once, or 30 mg/kg4-7-8.
Isoniazid is rapidly absorbed following oral 
ingestion, and the first signs of intoxication can 
occur 30-45 minutes after ingestion4-7, although 
this period is sometimes prolonged to two hours. 
In our first case, the first sign was observed 
within two hours, and in the second case this 
period was 30 minutes. The intoxication 
symptoms are nausea, vomiting skin rashes, 
fever, ataxia, speech disorders, peripheral neuritis, 
and alterations in consciousness. These 
symptoms are usually followed by seizures and 
coma. The seizures are often refractory to 
anticonvulsants. Rerspiratory failure and death 
can follow. The mortality rate due to INH 
intoxication is significantly high if it is not 
treated. Death occurs rapidly if the amount of 
ingestion is approximately 80-150 mg/kg4 '-12. In
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our first case INH was consumed at a dose of 
30 mg/kg, and in our second case the total 
amount of ingested INH was 100 mg/kg. The 
laboratory findings of acute INH intoxication 
were elevated anion gap, metabolic acidosis, 
hypokalemia, hyperglycemia, ketonemia, 
transient elevation of liver enzymes, leukocytosis, 
positive disseminated intravascular coagulation 
panel, glucosuria, ketonuria and cerebrospinal 
fluid pleocytosis2-6-8-9-11'12.
Pyridoxine (B6) has a significant role in the 
function of more than 60 enzymes. One of these 
important roles is the synthesis of y-amino- 
butyric acid (GABA), a significant inhibitory 
neurotransmitter in the brain. The active form 
of pyridoxine, pyridoxine 5 phosphate, is the 
cofactor of the two enzymes that are responsible 
for the degradation and the synthesis of GAB 
INH binds with the active form of pyridoxine 
to produce INH pyridoxal hydrasone. This 
molecule is excreted in the urine and results in 
the pyridoxine decrease. Due to the decrease in 
GABA synthesis, seizures can occur. As seen in 
our cases, these seizures are usually resistant 
to anticonvulsive agents1-2-5-6-11-12.
Altered consciousness observed in INH toxicity 
has a wide range, from lethargy to coma. The 
etiology is thought to be multifactorial. The use 
of anticonvulsive agents and the postictal period 
are generally blamed. In our cases, acute 
alternations in consciousness were observed and 
this led us to believe that there might be other 
responsible factors.
Wason et al.5 and Brent et al.13 observed an early 
recovery in altered consciousness following the 
administration of pyridoxine. In our cases, 
consciousness improved rapidly after pyridoxine 
administration. In our first case, altered 
consciousness totally recovered six hours after 
pyridoxine administration; in our second case 
this period lasted three hours.
Severe metabolic acidosis can occur in INH 
intoxication2-3-6-8-11’14. Lactic acidosis due to 
resistant seizures and inhibition of lactate 
dehydrogenase results in metabolic acidosis. 
Generally it is not necessary to manage this 
condition with sodium bicarbonate treatment, but 
severe acidosis is an exception7-8-12’14. In our 
second case we observed severe metabolic acidosis 
which was responsive to sodium bicarbonate.
In 1963, Starke and Williams11 suggested that 
high-dose pyridoxine administration is an 
effective therapy in INH intoxication. The authors

observed that the administration of pyridoxine 
equal in dose to the ingested INH might be more 
effective in controlling seizure activity and 
improving clinical prognosis5-12. Due to the 
similarity of pyridoxine and INH molecules, the 
"gram for gram" principle has taken its place in 
the management of INH intoxication5. Brown12 
and Katz et al.15 noted that if the dose of INH 
ingestion was unknown, 5 g of pyridoxine should 
be administered. In our cases, data about INH 
ingestion was collected from the parents. 
Pyridoxine was administered with an equal dose 
to INH, and no seizure activity was observed 
following treatment.
In the literature, intravenous administration is 
usually recommended, but it can be given orally 
if the intravenous form is not available2’5-7-8. In 
our first case, the intramuscular form of 
pyridoxine was used as the intravenous form 
was not available, and this treatment was also 
effective. In our second case, the intravenous 
form of pyridoxine was administered.
Due to high-dose pyridoxine, side effects such as 
tachypnea, postural reflex disorders, paralysis and 
seizure can be observed. A peripheral neuropathy 
has also been noted. However, there have been 
several cases with no side effects, even with the 
administration of 52 g pyridoxine3’5-8-15’18.
It is suggested that repeating pyridoxine might 
be useful if the seizure activity continues after 
the first administration. In our cases, there was 
no need for a second administration3-7-8.
In Turkey, and in the world at large, tuberculosis 
is still an important health problem. INH is the 
most frequently used agent in the treatment. 
Therefore, physicians should be aware of the 
management of INH intoxication and of the side 
effects of INH.
In conclusion, parenteral pyridoxine administration 
is an effective method in INH intoxication, so the 
intravenous form must be available in emergency 
care units. The toxic effect of INH should be 
explained to all patients. Keeping the drug away 
from children must be stressed, and manufacturers 
should be encouraged to imprave the packaging and 
labelling of their products.
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Lamellar ichthyosis: a case report

Hamit Özyürek1, Ayşe Kavak2, Murat Alper3
Departments of1 Pediatrics, 2Dermatology, and 3Pathology, Abant İzzet Baysal University, Düzce Faculty of Medicine, Düzce, Turkey

SUMMARY: Özyürek H, Kavak A, Alper M. Lamellar ichthyosis: a case report. 
Turk J Pediatr 2002; 44: 58-60.
Ichthyoses are divided into four groups according to clinical, histopathologic 
and genetic findings. Lamellar ichthyosis is one of them. The incidence of 
lamellar ichthyosis is believed to be approximately 1 per 100,000 to 300,000 
live births. It is characterized by large, polygonal, grayish brown, and tightly 
adherent scales. We report a four-year-old boy with desquamative lesions since 

• birth who had six-year-old sister with similar lesions, suggesting an autosomal
recessive inheritance. His skin biopsy revealed hyperkeratosis with lamellae. 
There were no associated hair or neurological abnormalities. His clinical and 
histopathological findings were typical for isolated lamellar ichthyosis. Because 
of its rare occurrence, we report this case with a review of the literature.
Key words: lamellar ichthyosis, treatment, ectropion.

Lamellar ichthyosis (LI) is a rare autosomally 
inherited disorder of keratinization. The 
incidence is believed to be approximately 1 per 
100,000 to 300,000 live births. Males and 
females are affected equally, with no ethnic 
preponderance. The major distinguishing feature 
is clinically the presence of thick hyperkeratotic 
scaling all over the skin surface1-2. Here, we 
discuss an uncommon case of ichthyosis and 
review the literature.

Case Report
A four-year-old boy suffered from desquamative 
lesions since birth. His past history was 
nonsignificant except for repair of ectropion when 
he was two years old. He is the product of a 
consanguineous marriage. His parents have two 
sons and one daughter. The six-year-old daughter 
has a similar skin problem.
On admission, his physical examination revealed 
a height of 102 cm (50p), weight of 15 kg (25p), 
and large, brown, centrally attached scales 
covering the entire body including the flexural 
folds and nonpalpable left testis (Figs. 1 and 2). 
All other findings on physical examination were 
normal. His hematological and biochemical tests 
were within normal limits. In skin biopsy, 
hyperkeratosis with lamellae was found. The 
patient was diagnosed as LI with clinical and 
histopathologic findings. Fig. 1. General view of the patient.
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Fig. 2. General view of the patient.

Discussion
The ichthyoses are a heterogeneous group of 
diseases that represent abnormalities in the 
formation and desquamation of the kératinocytes. 
There are four types, with different clinical, 
histopathologic and genetic findings (Table I). LI 
is one of them. LI is present at birth with 
collodion baby or becomes apparent soon 
thereafter and almost always involves the entire

cutaneous surface. It is characterized by large, 
polygonal, grayish brown, and tightly adherent 
scales. Nails can be dystrophic. Palms and soles 
show thickening. Persistent ectropion of the 
eyelids is almost always present and is a helpful 
diagnostic sign. LI is generally inherited by an 
autosomal pattern1*3.
The histologic findings of LI show proliferation, 
hyperkeratosis with acanthosis, hypergranulosis, 
and ortho- and parakeratosis. In the autosomal- 
dominant form, some ultrastructural similarities 
to the autosomal-recessive form are found, but 
it can be distinguished by a prominent regular 
keratin pattern of horny cells and the presence 
of only a few lipid inclusions in the comeocytes1. 
The mechanism of the disease is not yet known. 
Epidermal proliferation rates are normal or slighdy 
elevated. In some families, transglutaminase 
1 gene mutations have been identified as 
causative genetic defects4-5. This gene encodes the 
kératinocyte transglutaminase which is responsible 
for cross-linking epidermal proteins during 
formation of the stratum corneum. But the 
transglutaminase activity measured in some 
patients was within the normal range6. A new 
gene of lamellar ichthyosis was identified in a 
6-cM interval on chromosome 19 during the 
examinations of nine large consanguineous 
families3. These results indicate that LI is a 
genetically heterogeneous disorder.
Alpha-hydroxy acids, urea-based creams, and 
propylene glycol are used for the aggressive 
moisturization which is the mainstay of 
treatment. Oral retinoids provide relief for LI, but 
the adverse effects of long-term maintenance 
therapy do not allow for prolonged use. Therefore 
topical retinoid appears to be an alternative 
approach in the treatment of lamellar ichthyosis7. 
Clinical trials with retroviral vectors expressing

Table I. Classification of Ichthyoses2-8

Type Incidence Genetics Onset Cause Ectropion
Flexural 
affection Prognosis

Ichthyosis 
vulgaris

1:250
(common)

Autosomal 
dominant

1-4 years Profilaggrin 
expression X

No No Improves

Sex-linked 
ichthyosis

‘ 1: 2,000-6,000 
males

Sex-linked 
recessive

Birth-1 
year

Steroid 
sulfatase X

No Occasional Stable

Lamellar 
ichthyosis

1: 200,000- 
300,000

Autosomal 
recessive- 
dominant

Birth Defect in 
transgluta­
minase gene

Common Always Worsens

Epidermolytic 
keratosis

1: 300,000 Autosomal 
dominant

Birth-
6 months

Defect in
keratin 1 or 10

No Always Improves
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transglutaminase 1 have been successful in the 
laboratory. Therefore gene therapy is the great 
hope of the future. Prenatal diagnosis can be 
done early in the first timester via chorionic 
villous sampling or prenatal ultrasonography. 
Characteristically, the ultrasonography 
demonstrates the collodian baby appearance 
during the intrauterine period. Intrauterine 
biopsying of the fetal skin is not useful because 
of false-positive and false-negative skin biopsy 
results3-8. *
In our case, the presence of ectropion, the 
persistence of skin lesions since birth, the 
autosomal recessive genetic pattern of 
inheritance as suggested by the parental 
consanguinity and histopathological findings 
revealed the diagnosis of LI. Characteristic haip 
findings (trichorrhexis invaginata) and 
neurological abnormalities which are seen in 
Netherton’s syndrome and Sjögren-Larsson 
syndrome, respectively, which are associated 
with ichthyosis, were absent in our patient. For 
this reason, we considered the patient as 
isolated LI.
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SUMMARY: Saraçoğlu ZN, Tekin N, Ürer SM, Sabuncu İ, Akşit A. Oral acitretin 
treatment in severe congenital ichthyosis of the neonate. Turk J Pediatr 
2002; 44: 61-64.
Two newborn infants with ichthyosis, one with lamellar ichthyosis and one 
with nonbullous ichthyosis form erythroderma, who presented at birth with 
a collodion baby appearance, were treated with acitretin (1 mg/kg/day). Clinical 
improvement was achieved shortly after treatment. The second case received 
oral retinoid for 3.5 months and was followed for nine months. The result was 
excellent. The treatment resulted in a satisfactory improvement in the skin 
condition of the first case. The tolerance to the drug was good. Side effects 
were not observed. It was concluded that early management of severe ichthyosis 
cases could prevent life-threatening events such as hyperthermia, disturbance 
in electrolyte and fluid balance, and infection.
Key words: congenital ichthyosis, collodion baby, acitretin, retinoids.

Ichthyosis is regarded as a disorder of 
keratinization or cornification, and is due to 
abnormal epidermal differentiation or 
metabolism1. Infants with this disorder may die 
of complications such as sepsis, or protein and 
electrolyte loss in the first months of life. For 
this reason, temperature control, electrolyte and 
fluid balance, caloric intake, and the prevention 
of infection are very important in newborn 
infants affected with severe generalized 
ichthyosis2-3. Since beneficial effects of systemic 
retinoids have been shown in the treatment of 
many disorders of keratinization1, we tried 
acitretin in two newborn infants, one with 
lamellar ichthyosis and the other with 
nonbullous ichthyosiform erthyroderma (NBIE). 
They presented at birth as collodion babies and 
were treated with acitretin beginning soon after 
birth in addition to supportive treatment. The 
efficacy of treatment and the course of the 
disease are discussed.

Case Reports
Case 1
A three-and-a-half-hour-old male infant was 
admitted with erythema and abnormal 
appearance of the face. He was born at term as 
the first child of a 23-year-old mother and 25-

year-old father with first-degree consanguinity. 
On physical examination weight was 2600 g 
(25th percentile), length 50 cm (50th percentile), 
and head circumference 34 cm (50th percentile). 
His skin was parchment-like, with a yellowish 
film stretched over it, ectropion and eclabium 
were present, and nasal passages were 
obstructed. He was born as a collodion baby 
(Fig. 1). After shedding of the collodion 
membrane, generalized erythroderma with fine, 
white scales was evident. Laboratory findings 
were as follows: Hb 19.5 g/dl, WBC count 
22,160/mm3, platelet count 261,000/mm3. 
Biochemical values of urine and blood were 
within normal limits. He was diagnosed as 
lamellar ichthyosis. Acitretin (1 mg/kg/day) in 
addition to supportive treatment in a humidified 
incubator with vaseline ointments and a 
prophylactic regimen of antibiotics were started. 
One month of follow-up resulted in improvement 
in skin lesions and he was discharged from the 
hospital (Fig. 2).

Case 2

An hour-old female infant was admitted with 
collodion baby appearance. She was the second 
child of a 27-year-old mother and 29-year-old 
father with first-degree consanguinity. On
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physical examination weight was 3,480 g 
(50th percentile), length 50 cm (50th percentile), 
and head circumference 34 cm (50th percentile). 
Plate-like lesions covered the whole body, and 
ectropion and eclabium were also present. 
Laboratory findings were as follows: Hb 
19.03 g/dl, WBC count 19,900/mm3, and platelet 
count 244,000/mm3. Biochemical values of urine 
and blood were within normal limits. After 
shedding of the collodion membrane, generalized 
scaly erythroderma was apparent (Fig. 3). She 
was diagnosed as NBIE. She was placed in a 
humidified incubator and treated with a 
prophylactic regimen of antibiotics. Artificial 
tears were used because of ectropion. Ointments 
containing vaseline for moisturization were used 
to reduce scaling. Oral retinoid treatment with 
acitretin (1 mg/kg/day) was administered. She 
was discharged from the hospital at nine days of

age with topical vaseline application and oral 
retinoid treatment. At one and a half months of 
age oral retinoid treatment was discontinued 
because only slight erythematous areas were left 
on the trunk. At two months of age she was 
admitted with an increase in lesions with lamellar 
scaling of the skin. Oral retinoid treatment was 
restarted. She was hospitalized twice: first for 
septic arthritis and then for pneumonia. Oral 
retinoid treatment was discontinued at four and 
a half months of age. To date liver function tests 
have been within normal levels, and radiological 
evaluation was normal. On her last visit she was 
eight months old. Her skin was smooth (Fig. 4). 
Her mother was using vaseline ointment over her 
body twice daily. She could sit up straight with 
no support. Her weight was 6,400 g, length 
67 cm, and head circumference 43.2 cm.

Fig. 1. Collodion membrane with eclabium, ectropion 
and obstructed nasal passages (Case 1).

Fig. 2. Generalized scaly erythroderma at 
one month of age (Case 1).

Fig. 3. Generalized scaly erythroderma most 
prominent on the trunk (Case 2).

Fig. 4. After the treatment 
(at eight months of age) (Case 2).
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Discussion

Severe generalized ichthyosis seen at birth is a 
life-threatening condition. Mortality is high due 
to complications such as marked temperature 
instability, skin irritation, water loss via the 
epidermis predisposing to hypernatremic 
dehydration, pyoderma, septicemia and 
pneumonia secondary to aspiration of squamous 
material in the amniotic fluid4. Cutaneous 
infections are common problems. Larreque et 
al.5-6 reported a mortality rate as high as 33% 
in 267 collodion babies in 1976 and as 11% in 
1984. Öztürk et al.3, in their patient group of 
16 collodion babies, reported a mortality rate 
of 25% and major complications were 
hypernatremia, cutaneous infection and sepsis.
These two infants were born as collodion babies. 
After shedding of the membranes in the second 
case, scaling affected the whole skin surface. 
Ectropion and eclabium were noted as severe as in 
the first infant. In the first case, after shedding of 
the collodion membrane, generalized scaly 
erythroderma was apparent and affected all areas 
including scalp, ears, face, flexures, palms and soles. 
In severe congenital ichthyosis cases, general 
principles of treatment are maintainance of 
electrolyte and fluid balance, control of body 
temperature, and prevention of infection with 
a prophylactic regimen of intravenous 
antibiotics1'3. Management of ichthyosis 
primarily consists of daily hydration and 
lubrication of the skin. Erdem7 reported five 
successfully treated cases with a topical 
preparation containing 5% lactic acid. Use of 
12% ammonium lactate lotion, or a lactic, citric 
or ureic ointment base were also 
recommended4. Both patients presented here 
were placed in a humidified incubator. Daily 
sponge baths and application of emollients 
containing vaseline were introduced.
Systemic retinoids are effective in many disorders 
of keratinization, and have been shown to be 
helpful in reducing scaling, pruritus and 
erythema in most patients with severe congenital 
ichthyosis1. Oral retinoid treatment with 
isotretinoin, etretinate, or acitretin may be 
required for some patients. El-Ramly et al.8 
presented eight cases of ichthyosis treated with 
retinoids; the results were responses in five 
lamellar ichthyosis cases, while none of the 
patients with nonbullous or bullous congenital 
ichthyosiform erythroderma gave more than a

slight response. On the other hand it was 
reported that aromatic retinoid treatment 
resulted in a satisfactory improvement in the skin 
conditioning of three patients with nonbullous 
congenital erythroderma9. Tamayo et al.10 also 
recommended oral retinoid treatment after their 
experience in eight children with lamellar 
ichthyosis. In our two cases clinical course was 
impressive. After induction of oral retinoid in the 
early neonatal period, collodion membranes 
detached completely in a few days.
Long-term therapy with oral retinoids has 
provoked anxiety regarding the adverse effects 
on bone mineralization. In humans, the most 
commonly reported effect is the production of 
osteophytes and the calcification of ligaments. 
Other studies in humans have reported decreases 
in the radiologic appearance of bone11-12. Paige 
et al.13 observed no evidence of skeletal toxicity 
in 42 children treated over an 11-year period. 
Usage of aromatic retinoid for more than two 
years in three lamellar ichthyosis cases resulted 
in a satisfactory improvement without any major 
side effects. Cheilitis, mild dryness of mucous 
membranes, slight hair loss, and pruritus are 
other side effects which were not detected in our 
cases12. In this report the result was satisfactory 
in the first case and excellent in the second case. 
Although some severe congenital ichthyosis cases 
heal completely in time, mortality due to the 
complications is high in the neonatal period. 
Because of its efficacy, good tolerance and easy 
administration, the oral retinoid acitretin is a 
treatment of choice for severe congenital 
ichthyosis forms.
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SUMMARY: Oğuzkurt P, Akçören Z, Şenocak ME, Çağlar M, Büyükpamukçu N. A 
huge gastric stromal tumor in a 13-year-old girl. Turk J Pediatr 2002; 44: 65-68.
A 13-year-old girl presenting with severe anemia was diagnosed to have a large 
gastric tumor protruding toward the antrum with two central ulcerations. Partial 
gastrectomy including antrectomy and gastroduodenostomy were performed. 
Histologic and immunohistochemical studies revealed one of the most 
uncommon gastric tumors in children; a gastrointestinal stromal tumor. Close 
follow-up of the patient with endoscopy, abdominal ultrasonography and/or 
computed tomography in three to six month intervals revealed no recurrences 
or metastasis of the tumor following its complete excision.’
Key words: gastrointestinal stromal tumor, stomach, immunohistochemistry, childhood.

Gastrointestinal stromal tumors (GIST) constitute 
the most uncommon category of primary 
nonepithelial tumors of the stomach and small 
bowel. They are supposed to arise from the cells 
located in the walls of the organs1. GIST have a 
wide variability in their clinical behavior, and 
malignant potential is often difficult to predict 
Although there are no exact criteria for 
determining the malignant condition and 
prognosis of GIST, there are some variables that 
affect the prognosis2.
To the best of our knowledge the presented case 
is the youngest patient with gastric stromal 
tumor2. Although the patient did not fulfill the 
criteria for a manifest malignancy, the tumor 
seemed to have had a malignant potential. 
Because of the rarity of GIST in childhood and 
limited information about the long-term 
survival and life expectancy, periodic endoscopy 
and radiologic investigations seem to be 
important in the follow-up of these patients.

Case Report
A 13-year-old girl presented with easy 
fatigability, paleness and anemia of two years' 
duration. Laboratory investigation revealed low 
Hb and Htc levels (6.0 g/dl and 19.9%, 
respectively), a moderate deficiency of serum 
iron (38 pg/dl) and ferritin (8.5 pg/dl) with 
normal WBC and platelet counts. The occult 
blood in stool was strongly positive. Abdominal 
ultrasonography (US) showed a tumor diffusely

infiltrating the stomach from the lesser 
curvature through the antrum, extending into 
the gastric lumen and exophytically outside the 
gastric wall. No other metastatic lesions or 
lymph nodes were identified. Magnetic 
resonance imaging (MRI) confirmed the mass 
(Fig. la and b). Gastroscopy that was performed 
just before the operation revealed an ulcerated 
mass protruding into the gastric lumen which 
bled easily on touch. During laparotomy, a 
multilobulated exophytically developed large 
mass originating from the lesser curvature was 
found. The tumor mass extended through the 
antrum and protruded into the lumen but did 
not obstruct the first part of the duodenum 
(Fig. 2a). Two deep ulcerations were present on 
the mucosal surface (Fig. 2b). Frozen section 
performed from the serosal nodules revealed a 
benign tumor suggestive of leiomyoma. Partial 
gastrectomy including antrectomy with a safe 
margin was performed. The corpus was 
tubularized and gastroduodenostomy was done. 
Microscopic examination of the tumor with 
H&E staining showed fusiform cells with 
acidophilic cytoplasm and round-to-polygonal 
cells with central nucleus in most of the areas, 
resembling a leiomyoma (Fig. 3a). Mitotic 
activity was low, less than 5 per 50 high-pover 
fields. Some areas showed features of neural 
differentiation and were composed of palisading 
spindle cells (Fig. 3b). Immunohistochemical 
staining with antibodies to S-100 protein
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(DAKO, antiserum), neuron specific enolase 
(DAKO, clone: BBS/NC/VI-H 14), and smooth 
muscle actin (DAKO, clone: 1A4) were all negative. 
These histopathological and immunohistochemical 
findings were consistent with GIST, lacking 
differentiation toward any cell type.
Postoperative course of the patient was 
uneventful. Three months after the operation 
the patient had a normal Hb level and had no 
complaints with a normal gastroscopic 
examination. The abdominal US and computed 
tomography findings did not reveal any mass 
one year after the operation.

(a)

Discussion
Mesenchymal tumors of the gastrointestinal 
system arise from the cells located in the wall of 
the stomach and small bowel1. They are a 
heterogeneous group of tumors with unclear cell 
lineage3’4. However, immunohistochemical studies 
using S-100 protein, desmin, vimentin and smooth 
muscle actin show that gastrointestinal

(b)

Fig. 1. a) Transverse section of magnetic resonance image showing the huge tumor (arrows) originating from the 
lesser curvature of the stomach b) The contour of the mass (arrows) extending exophytically outside the stomach 

wall and protruding into the gastric lumen in the coronal section.

(b)

Fg. 2. a) Gross appearance of the large tumor mass, b) The mucosal surface of the mass showing deep 
ulcerations (arrows) protruding into the gastric lumen.
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(a)

Fig. 3. a) Tumor area resembling leiomyoma with round-to-polygonal cells and some fusiform cells with scanty 
mitoses (arrow) (H&E stain, original magnification x 66). b) Tumor area with palisading spindle cells resembling 

neural differentiation (H&E stain, original magnification x 66).

(b)

mesenchymal tumors may be composed of cells 
showing differentiation toward smooth muscle cells 
and neural elements, dual differentiation toward both 
elements or showing no differentiation toward any 
cell type1'3. Tumors in the last category are 
undifferentiated tumors and are referred to as GIST3.
Gastric stromal tumors (GST) may be 
asymptomatic for a long period of time. 
Symptomatic stromal tumors usually present 
with occult bleeding or severe anemia5. Neither 
malignant nor benign GST cause obstructive 
symptoms or symptomatic metastasis causing 
pain or weight loss5. Although endoscopy is 
indicated and demonstrate5 the tumor mass, 
diagnostic yield of endoscopic biopsy is low 
because the mucosa may only show nonspecific 
pathologic changes6. Upper gastrointestinal 
series, abdominal US or computed tomography 
indicates the gastric tumor5. A spherical gastric 
filling defect with rounded regular edges and a 
smooth overlying mucosa suggest GST5. These 
tumors most frequently metastasize to 
omentum, liver or peritoneum. The above­
mentioned features of GST differentiate them 
from other gastric lesions such as lymphoma 
and adrenocarcinoma5.
Tumors smaller than 5 cm in diameter confined 
to the stomach have been reported to have a 
favorable outcome3'6-7. A high mitotic rate (over 
5 mitoses per 50 high power field), cellularity 
and nuclear atypia are classifed as malignant but 
a low mitotic index does not indicate a benign 
course5-6. It is extremely difficult to distinguish 
benign lesions from malignant ones either by 
frozen section at the time of surgery or by

postoperative routine histopathologic and 
immunohistochemical analyses5-6. Other factors 
in determining malignancy are resectability and/ 
or presence of metastasis6. Tumor necrosis and 
mucosal ulcerations have also been stated to 
have a worse prognosis3. The tumor should be 
completely resected with negative tumor 
margins. These tumors have not been proven 
radiosensitive and no efficacious chemotherapy 
has been documented5-8.
Although microscopic examination of the tumor 
with H&E revealed a leiomyoma-like pattern, 
some areas showing features of neuronal 
differentiation necessitated immunohistochemical 
staining with antibodies to S-100 protein, neuron 
specific enolase and smooth muscle actin, which 
were all negative, and the tumor was diagnosed 
as GIST of the stomach. In our case although the 
huge tumor size, serosal invasion and mucosal 
ulcerations were factors indicating poor prognosis, 
absence of high mitotic rate and nuclear atypia, 
total resection of the tumor with safe margins and 
absence of metastasis were more promising for a 
better outcome.
Gastric stromal tumors are uncommon in 
children. Because of the rarity of the disease, 
particularly in childhood, the evaluation of 
malignant potential, surgical treatment, adjuvant 
therapies and prognosis of the disease depend 
on the experiences of adult series. An upper 
abdominal mass with severe anemia in an 
otherwise healthy individual should suggest a 
gastric stromal tumor. An aggressive initial 
surgical approach seems to be the best treatment 
of these lesions. The unpredictable clinical and
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histological behavior of the tumor necessitates 
a long-term follow-up of these patients with 
endoscopy and radiologic investigations.
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Familial secundum atrial septal defect with dysrhythmia 
associated with web neck
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• SUMMARY: Kılıç Z, Uçar B, Baş F, Dinleyici EÇ, San E. Familial secundum
atrial septal defect with dysrhythmia associated with web neck. Turk J Pediatr 
2002; 44: 69-72.
Most cases of atrial septal defect occur sporadically, but a few families have 
the defect as a genetic abnormality. A family having familial type secundum 
atrial septal defect with dysrhythmia associated with web neck is reported. In 
this family, two female siblings aged 11 (Case 1) and 4 years (Case 2) and 
their father had secundum atrial septal defect. Case 1 presented with two year 
history of syncope attacks and Case 2 with easy fatigability since early childhood. 
Both sisters also had web neck as a solitary anomaly. Electrocardiograms 
revealed prolonged PR interval and right bundle-branch block in both cases. 
In Case 1 first-degree atrioventricular block and Mobitz type I and II block 
were observed in Holter monitoring. Echocardiographical examination showed 
secundum atrial septal defect in both sisters. A permanent pacemaker was 
implanted in Case 1, and then atrial septal defects in both patients were 
surgically repaired; no postoperative complaints were observed. The father had 
been diagnosed as having atrial septal defect when he was 35 years sold, and 
first-degree atrioventricular block and atrial flutter developed after open heart 
surgery. In conclusion, the association of secundum atrial septal defect and 
prolongation of PR interval should be considered as familial occurrence of atrial 
septal defect. Identification of atrial septal defect in more than one family 
member should prompt clinical evaluation of all relatives.
Key words: dysrhythmia, familial atrial septal defect, web neck.

Secundum atrial septal defect (ASD) is one of 
the more common congenital cardiac defects to 
occur as an isolated lesion. It represents about 
6 to 10% of all cardiac anomalies encountered 
and is more frequent in females than in males 
(2:1). It is estimated that an ASD occurs in 
1:1,500 live births1. Most cases of ASD occur 
sporadically; however, a few families have the 
defects as a genetic abnormality. Autosomal 
dominant inheritance is possible for ASD with 
or without atrioventricular block2-3. Familial 
forms are characterized by the same type of 
ASD, and are frequently associated with other 
cardiac, osteoarthricular (Holt-Oram syndrome) 
or atrioventricular conduction abnormalities4.

The electrocardiogram (ECG) in ASD usually 
reveals normal sinus rhythm; however, in a 
small number of patients, usually older, atrial 
dysrhythmias including atrial fibrillation, atrial

flutter, conduction abnormalities, and sick sinus 
syndrome may be observed in the natural 
history of ASD, as well as after open heart 
surgery1-5-6.
Herein, we report a family having familial type 
secundum ASD with conduction defects and 
atrial dysrhythmia associated with web neck.

Case Reports
Case 1
An 11-year-old girl was admitted with syncope 
attacks and palpitation. She had two-year 
history of palpitation attacks during effort and 
excitement followed by unconsciousness lasting 
for aproximately five minutes. She was the first 
child of a nonconsanguineous 41-year-old 
mother and 37-year-old father. Her father's past 
history revealed that he had been diagnosed as 
having secundum ASD when he was 35 years
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old, and his defect had been repaired by open 
heart surgery. Complete atrioventricular block, 
atrial fibrillation and atrial flutter had developed 
one year after the operation, and a permanent 
pacemaker was implanted. Case 1 had a four- 
year-old sister with secundum ASD and web 
neck and a 10-year-old healthy sister.
On physical examination, she was conscious, and 
her general condition was well, with a heart rate 
of 96/min and blood pressure of 90/60 mmHg. 
Web neck deformity and low hair-line were 
present (Fig. 1). On cardiac auscultation, fixed 
splitting of the second heart sound in addition 
to the grade 2/6 systolic ejection murmur at the 
second left intercostal space was heard.
Chest X-ray showed a prominent pulmonary 
trunk. ECG showed sinusal bradycardia, first- 
degree atrioventricular block with a PR interval

of 0.28 s, and incomplete right bundle-branch 
block (Fig. 2). On echocardiographic 
examination, an ASD of secundum type with a 
dimension of 12 mm at the region of fossa ovale, 
paradoxal septal movement, and left-to-right 
shunt at the atrial level were detected. Sinusal 
bradycardia (minimum heart rate 
45/min), first-degree atrioventricular block and 
Mobitz type I and type II blocks were observed 
in Holter monitoring. Ultrasongraphic 
examinations of the abdomen and pelvis were 
normal. Chromosome analysis showed normal 
46, XX pattern.
Syncope attacks of the patient were controlled 
with the implantation of a permanent 
pacemaker, and then her ASD was surgically 
repaired. Now the patient is well with no 
recurrence of her complaints.

Fig. 1. Web neck deformities and low hair lines of the patients.

Fig. 2. Electrocardiogram (ECG) of Case 1 showing the prolongation of the PR interval and 
incomplete right bundle-branch block.
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Case 2

A four-year-old female patient and the sister of 
Case 1 was admitted with easy fatigability 
recognized since early childhood. On physical 
examination, she was conscious, and her general 
condition was well with a heart rate of 92/min 
and blood pressure of 100/60 mmHg. Web neck 
deformity and low hair line were present 
(Fig. 1). On cardiac auscultation, fixed splitting 
of the second heart sound in addition to the 
grade 2-3/6 systolic ejection murmur at the 
second left intercostal space was heard.
Chest X-ray showed increased pulmonary 
vascular marking. ECG revealed incomplete right 
bundle-branch block and prolonged PR interval 
of 0.22 s. On echocardiographic examination, an 
ASD of the secundum type with a dimension of 
13-14 mm at the region of fossa ovale, paradoxal 
septal movement, dominance of the right atrium 
and right ventricle, and left-to-right shunt at the 
atrial level were detected. Chromosome analysis 
showed normal 46, XX pattern. ASD of the 
patient was surgically repaired and no 
postoperative complaints were observed.

Discussion
Although most cases of ASD occur sporadically, 
the defect may show a familial pattern1-2. 
Autosomal dominant inheritance is possible for 
these cases2-3. The presence of the defect in both 
the father and his two daughters in the presented 
family suggests an autosomal dominant trait. 
Only a few families have been reported in whom 
the ASD is transmitted according to an 
autosomal dominant inheritance2-3-6.
The ECG in ASD usually reveals normal sinus 
rhythm; however, in a small number of patients, 
usually older, a junctional rhythm or a 
supraventricular tachyarrhythmia, such as atrial 
flutter, can be seen. In most patients, the mean 
frontal plain QRS axis is to the right, from +90 
to +170 °. The PR interval may be prolonged, 
especially in older patients, because of intraatrial 
and sometimes H-V conduction delay that 
results in first-degree atrioventricular block1. 
Prolonged PR intervals have been found in 5- 
15% of cases of ASD2. However, the incidence 
of PR prolongation in familial cases of ASD has 
been reported to be between 75-100%8’11. 
According to this literature knowledge, and 
from our findings, it seems that prolongation 
of atrioventricular conduction is more common

among familial cases of ASD. Thus, the 
association of secundum ASD and prolongation 
of PR interval should be considered as familial 
occurrence of ASD. This point should be 
considered in genetic counseling. In contrast, 
some authors have reported some families with 
secundum ASD without PR prolongation3-7. 
Lynch et al.12 suggested the existence of at least 
two distinct hereditary varieties of ASD, one 
with and one without a prolonged PR interval. 
Both of our cases and their father had prolonged 
PR interval in ECG, and one of the siblings 
(Case 1) also had Mobitz type I and type II 
blocks. In about half the cases, P wave changes 
suggest right atrial enlargement. There is also 
some variant of the rsR' or RSR' pattern 
("incomplete right bundle-branch block" pattern) 
in lead V,, consistent with right ventricle 
volume overload, as seen in our two both 
patients. The duration of the QRS complex is 
less than or equal to 0.1 second, and R' in lead 
V] is somewhat prolonged1.
Atrial arrhythmias arejhe most common late 
problems following closure of the defect. But 
unrepaired ASDs are also associated with atrial 
dysrhythmia, particularly in older patients. 
Atrial fibrillation and atrial flutter are not 
common complications of ASD in children but 
are seen often in adult patients5. The father of 
our patients had experienced complete 
atrioventricular block, atrial fibrillation and 
atrial flutter during the postoperative period. 
Sinus node dysfunction is one of the 
complications following surgery for ASD1-2. In 
the past, it has been thought that this arrhythmia 
was the consequence of either the surgical 
trauma to the artery supplying blood to the sinus 
node or damage to the sinus node area13. 
However, the sinus node function of these 
patients has rarely been investigated 
preoperatively. Some studies based on a standard 
ECG were able to detect sinus node dysfunction 
preoperatively in a limited number of patients14. 
However, preoperative electrophysiologic 
measurements in patients of all ages detect 
conduction abnormalities in as many as 40% of 
patients1-5-15-16. Apparent sinus node dysfunction 
has been reported as a result of finding abnormal 
corrected sinus node recovery times and 
sinoatrial conduction times; however, clinically, 
only rare patients have abnormal findings in 
resting ECGs or on 24-hour ambulatory 
monitoring. Perhaps these abnormal electro-
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physiologic findings are due to an imbalance of 
the autonomic nervous system control of the 
sinoatrial and atrioventricular nodes. Intraatrial 
conduction time is prolonged in the older patient, 
and right atrial effective refractory periods are 
increased in some patients. Patients with both 
findings may be predisposed to atrial arrhythmias1. 
In addition, both of our cases had web neck 
deformity which might have been a solitary 
anomaly or associated with a genetic syndrome 
such as Ullrich-Turner, Noonan or Down 
syndromes17. Since our cases did not have other 
phenotypic features of these syndromes, was 
believed that they had web neck deformity as a 
solitary anomaly. It has been reported that 60% 
of infants with web neck had congenital heart 
defect, with a high incidence of flow-related 
defects such as hypoplastic left heart, coarctation, 
and secundum ASD17. This association implies 
a pathogenetic relationship and appears to be 
independent of causal factors17. Therefore, the 
finding of web neck on a prenatal ultrasound or 
newborn examination should prompt a search for 
congenital heart defect.
Familial secundum ASD is probably more 
frequent than commonly reported since 
cardiological examination of the relatives is not 
routinely performed in every case of apparently 
sporadic ASD. In conclusion, identification of 
prolongation of the PR interval in a case of 
secundum ASD should prompt clinical 
evaluation of all relatives. In addition, all 
patients with ASD should be carefully evaluated 
for conduction defects and atrial dysrhythmias.
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SUMMARY: Aynacı FM, Şen Y. Peripheral facial paralysis as initial manifestation 
of hypertension in a child. Turk J Pediatr 2002; 44: 73-75.
Hypertension is one of the rare causes of peripheral facial paralysis in children. 
The unawareness of this association at presentation may cause serious medical 
errors and result in delays in the diagnosis of hypertension, which may worsen 
with corticosteroid therapy given for Bell's palsy. We describe a severely 
hypertensive child who was first seen with peripheral facial paralysis and given 
corticosteroid therapy in another hospital. She presented to our clinic during 
the second facial paralysis attack with hypertensive pontine hemorrhage.
Key words: peripheral facial paralysis, hypertension, pontine hemorrhage.

Facial paralysis can be a rare initial feature of 
severe hypertension in children1. Even so, 
practitioners, pediatricians, neurologists and 
otorhinolaryngologists may be unaware of this 
association which may result in delay of the 
diagnosis of hypertension. Our case is an 
example of this problem which resulted in 
delayed treatment of hypertension and pontine 
hemorrhage.

Case Report
A nine-year-old female patient was first seen in 
another hospital with right peripheral facial 
paralysis. The diagnosis of idiopathic peripheral 
facial paralysis (Bell's palsy) was established and 
short-term methylprednisolone therapy was 
applied. Facial paralysis resolved completely in 
several weeks but headache did not. Four months 
later, she was admitted to our clinic with severe 
headache, vomiting, right peripheral facial 
paralysis and convulsion. Her headache became 
diffuse and continuous. Her blood pressure was 
200/150 mmHg in the emergency department. 
On neurologic examination she was drowsy. 
Right peripheral facial palsy, pinpoint pupils, and 
gaze palsy together with internuclear 
ophthalmoplegia (one-and-a-half syndrome) were 
detected. Deep tendon reflexes were brisk on 
both sides and Babinski's sign was positive 
bilaterally. Fundoscopy showed bilateral severe

hypertensive retinopathy and papilledema. Cranial 
magnetic resonance imaging (MRI) revealed 
basotegmental pontine hemorrhage (Fig. 1).

Fig. 1. T2-weighted magnetic resonance imaging (MRI) 
of the patient showed pontine hemorrhage.

Urine analysis showed mild proteinuria. On 
urine microscopy 4-5 leukocytes were seen and 
the urine culture grew E. coli. Creatinine 
clearance was within normal limits (80 ml/min). 
Other hematological and biochemical tests 
including urea nitrogen and creatinine, glucose, 
electrolytes, transaminases, creatine kinase, 
alkaline phosphatase, complete blood count, 
erythrocyte sedimentation rate, C3, C4, ANA.
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and anti-DNA were normal. Blood renin, 
angiotensin and aldosterone levels were elevated. 
The renal ultrasonography revealed a mild degree 
dilatation of the left renal calices. Intravenous 
pyelography, renal angiography, renal scintigraphy 
with 99Tc-DTPA and 99Tc-DMSA, and voiding 
cystourethrography were performed. Bilaterally 
decreased renal vascularization, pyelonephritic 
scars, and cortical deformation (more prominent 
on the left than right), slow output function of the 
left kidney, and bilateral grade-I reflux were 
detected. Echocardiography showed left ventricular 
hypertrophy and mild aortic insufficiency. Cerebral 
angiogram revealed no pathology.
After admisison, she was treated with captopril, 
prazosin, atenolol and nitroprusside. Satisfactory 
and rapid control of her blood pressure was 
obtained. Her neurologic deficits resolved 
gradually. On the 18th day of admission, facial 
palsy rècovered completely. She was discharged 
with 4 mg/kg captopril therapy after 33 days of 
hospitalization.

Discussion
Secondary hypertension is more common than 
essential hypertension in infants and children. 
Approximately 75-80% of children with 
secondary hypertension have a renal abnormality. 
Chronic pyelonephritis or reflux nephropathy 
with pyelonephritic scars, glomerulonephritis, 
renal obstructive disease and polycystic kidney 
disease are among the most common etiologies2. 
In our patient, pyelonephritic scars and activated 
renin-angiotensin system were present
There is no specific symptom of hypertension. 
Headache is the most common complaint, and 
nausea and vomiting are initial complaints in 
many patients. Seizures occur more frequently 
in children2-3. Facial paralysis is a rare finding of 
hypertension. The most common causes of facial 
paralysis in children are otitis media and 
idiopathic Bell's palsy4. In addition, it can be 
secondary to trauma; skull diseases such as 
osteomyelitis and osteopetrosis; toxins; 
metabolic causes (hyperparathyroidism, 
hypothyroidism); neck lesions; infections 
(especially otitis media); intracranial space­
occupying lesions; genetic, autoimmune, and 
muscular disorders and, rarely, hypertension5-6. 
The paralysis can be intermittent and 
independent of blood pressure control1. In 
10 patients described in the literature, the facial

paralysis was intermittent in six, as it was in our 
case1-7-8. Recurrent hemorrhage within the facial 
canal could account for the intermittent nature1.
The cause of facial paralysis in the hypertensive 
child is unclear6, but hemorrhage or edema in 
the facial canal may be important factors. As in 
our case, the prognosis in children is good1-3-6-9. 
The duration of palsy varies from days to weeks. 
Recovery begins when the pressure is reduced6. 
Our patient's paralysis resolved within 18 days 
following antihypertensive therapy.
The therapeutic effect of corticosteroids in acute 
idiopathic peripheral nerve paralysis is 
controversial. Some authors support early steroid 
treatment10-11, others suggest that steroid therapy 
initiated at an early stage of childhood Bell's palsy 
does not significantly improve the outcome12. In 
contrast to cases of Bell's palsy, in hypertensive 
cases the use of glucocorticoids seems to be 
steroids1. It appears that unawareness of the fact 
that facial palsy can be the presenting sign of 
severe hypertension is aggravated by the use of 
steroids. In our case, failure to diagnose 
hypertension resulted in pontine hemorrhage.
In children with facial paralysis, blood pressure 
determination should be conducted repeatedly. 
This is particularly important in patients 
prescribed steroids. In patients who are 
normotensive on first evaluation, a careful 
history, and clinical and basic laboratory 
examination for hypertension should be 
performed. After the diagnosis of Bell's palsy 
was established, the follow-up of blood pressure 
should not have been ignored.
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SUMMARY: Aksoy F, Şen C, Danişment N. Congenital mediastinal immature 
teratoma: a case report with autopsy findings. Turk J Pediatr 2002; 44: 76-79.
A full-term newborn with karyotype 46, XX was delivered by cesarean section. 
She had severe respiratory distress and substernal retraction, and underwent 
emergency operation, but she died on the same day due to respiratory failure. 
The mother, 26-year-old prima gravida with no history of twinning, had been 
examined with ultrasonography at the 34th week of her pregnancy, which 
revealed a fetus with edema of head and neck region, a probable diaphragmatic 
hernia, polyhydramnios, and a large mediastinal mass with solid and multicystic 
parts with hypoplasia of the lungs.
Autopsy revealed a 9 x 5 x 3 cm lobulated mediastinal mass with both solid and 
cystic areas, displacing the lungs and the heart postero-inferiorly and thymus 
anteriorly. The lungs were hypoplasic. Microscopically, the mass showed mature 
epithelial and mesenchymal tissues with primitive mesenchyme and immature 
neuroepithelium. All these findings led to the diagnosis of an immature teratoma. 
Mediastinal teratomas are rare and life-threatening, but early diagnosis and surgical 
intervention in a newborn with sufficient lung maturation may provide a long survival. 
Key words: mediastinal teratoma, extragonadal teratoma, immature teratoma.

Mediastinal teratomas account for up to 20% of 
mediastinal masses in children. However, 
presentation in the neonate is rare, with only five 
cases reported in the literature before 19801’3.
The anterior mediastinum, the pericardium and, 
rarely, the lungs are principal sites of teratomas 
in the thoracic cavity. Respiratory distress and 
chest pain are the common presenting 
symptoms. Unusual manifestations include 
hemoptysis and hypoglycemia. Some affected 
children have no symptoms4’8.
Mature and immature teratomas are the basic 
pathologic types of teratomas which mostly 
occur in the mediastinum and pericardium3’4. 
Here we present the clinical features and 
autopsy findings of a newborn with congenital 
mediastinal immature teratoma which caused 
a fatal respiratory distress.

Case Report
A 26-year-old prima gravida with no family 
history of twinning underwent cordocentesis at 
34 weeks' gestation, and fetal blood sampling

revealed karyotype of 46, XX. During this 
procedure polyhydramnios was noted and 1000 
ml of amniotic fluid was evacuated.
A term baby girl with an APGAR score of 4 at 
5th minute was delivered by cesaren section. There 
was severe respiratory distress and substernal 
retraction at the time of birth. She was duly 
transferred to the Pediatric Surgery Ward of the 
hospital for an emergency operation, but died on 
the same day due to respiratory failure.
Ultrasonographic Findings: An ultrasonographic 
examination at 34 weeks' gestation showed 
edema in the head and neck region, a probable 
diaphragmatic hernia, polyhydramnios, and a 
large solid multilocular cystic mass in the 
mediastinum with hypoplasia of the lungs.
Autopsy Findings : A full-term baby girl with 
normal growth and development was seen. No 
gross abnormality was observed, except for focal 
edema in the head and neck.
When the thorax and abdomen were dissected, 
a huge, lobulated, solid, partially cystic mass 
was seen, filling the mediastinum and displacing
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the lungs and heart postero-inferiorly and the 
thymus anteriorly. The lungs were hypolasic. 
The rest of the organs were found to be 
hyperemic and showed no special features.
Gross Appearance : A 9 x 5 x 3 cm large mass was 
found with a multilobular outer surface, covered 
by a thin capsule. Cut surface showed multiple 
cysts with shiny solid and soft mucoid areas. 
The cysts varied in size from a few milimeters 
to several centimeters in diameter and were 
filled either with clear-mucinous or with brown­
red fluid (Fig. 1).
Microscopic Findings : Small cystic and solid areas 
were quite distinct in the tumor. Cysts, in 
general, were lined by either single layered or 
stratified, columnar and mucin-secreting 
epithelia. The walls of some of the cysts 
resembled intestinal and bronchial mucosa 
(Fig. 2). In between and around the cysts were 
mature mesenchymal tissue, glandular elements, 
islands of cartilage, primitive brain tissue and

scattered immature neuroepithelium (Figs. 3, 4). 
The tumor, which showed features of immature 
teratoma, contained mature tissue, immature 
mesenchyme and neuroepithelia tissues from all 
three germ layers; hence, our case was diagnosed 
as immature teratoma.

Discussion
Mediastinal teratomas are rare neoplasms in 
children, accounting for only 7% of all germ cell 
tumors. The presentation of mediastinal 
teratoma in the newborn is sparsely 
documented. In three series there were only four 
neonates in a total of 28 children. In the Lakloo1 
series, 40% (6/15) of the patients were 
neonates. In our series of 47 teratomas, 19 were 
in neonates and only one had mediastinal 
localization9.
Teratomas are complex tumors composed of 
tissues originating from all three germinal 
layers4'8’10'13.

Fig. 1. The multilobulated with small cystic areas containing fluid and shiny solid fibrous areas with soft mucoid regions.

Fig. 2, 3. The histological appearance: The tumor contained various epithelial components such as cubic, stratified 
squamous epithelium, and bronchial mucosa type epithelium lining the cysts. Surrounding these cysts were 

mature cartilage, immature neuroepithelium and primitive mesenchyme.



78 Aksoy F, et al The Turkish Journal of Pediatrics • January - March 2002

Fig. 4. Primitive mesenchyme and embryonic 
neuroepithelial tissue (primitive neural tissue component) 

were noted in other areas.

They usually occur in a para-axial or mild-line 
location from the brain to the sacral area and 
in gonads8-12. Less common sites include the 
posterior mediastinum, pericardium, heart, and 
lung parenchyme1.
Mediastinal teratoma in a newborn may cause 
severe respiratory distress which is the most 
important clinical finding and requires 
immediate intubation and surgical intervention6- 
8'12-14. Respiratory distress was the main clinical 
presentation in our case but the time was 
insufficient for surgical intervention.
The congenital teratomas, if diagnosed and treated 
shortly after, birth, are usually benign regardless 
of the somatic immaturity; on the other hand, if 
the tumor has a critical site such as the central 
nervous system, the pericardium or mediastinum, 
it may cause death by local effects4.
The prenatal diagnosis of a mediastinal teratoma 
ultrasonographically is based on a tumor 
composed of cystic and solid structures in the 
region of the upper mediastinum8.
Differential diagnosis should include all 
intrathoracic malformations such as bronchogenic 
cysts, congenital adenomatoid malformation of the 
lungs, hamartoma of the lungs, bronchopulmonary 
sequestration, diaphragmatic hernias, thymoma, 
lymphoma and cystic hygroma1-7'8.
Mediastinal teratomas have been classified as 
mature when there is histologically well 
differentiated tissue and as immature when they 
contain so-called immature epithelial and 
mesenchymal elements as well as mature tissues 
(especially tissues of neuroepithelia). The 
malignant group of immature teratomas 
consists of embryonal carcinomas, yolk sac 
tumor, seminoma and choriocarcinoma1-2'10.

In the present case, we observed foci of mature 
elements containing primitive mesenchyme and 
primitive neuroepithelial tissues scattered 
through the mass (Fig. 4).
In such cases a-fetoprotein has been indicated 
as a good marker, which is especially valuable in 
the follow-up of patients for tumor recurrence1. 
The origin of the extragonadal teratoma is 
considered to be different from that of the gonadal. 
Extragonadal teratomas arise from early 
embryonic cells of primordial germ cells in the 
course of migration during embryogenesis. One 
hypothesis suggests that extragonadal lesions are 
often congenital and are typically misplaced in the 
midline in conjoined twin pregnancies, whereas 
gonadal teratomas may arise from sequestered 
haploid germ cells10.
Since the teratomas show rapid growth in early 
gestational periods, they are responsible for the 
compression of the neighboring organs. 
Mediastinal teratoma, depending on the size, 
might cause polyhydraminos or fetal hydrops, 
because of a depressed esophagus or the 
obstruction of the venous return15.
Diffuse edema in the head and neck region and 
polyhydramnios may indicate a mediastinal mass 
and, although rare, teratomas in this location 
should be included in the differential diagnosis 
when these findings are present in ultrasonography. 
These masses are life-threatening, but early 
diagnosis and immediate surgical intervention 
may provide long survival in a newborn with 
sufficient lung maturation.
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S. An unusual case of esophageal and laryngotracheal atresia. Turk J Pediatr 
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Esophageal atresia with or without tracheoesophageal fistula is a relatively 
common congenital anomaly. However, esophageal atresia with associated 
laryngotracheal atresia, double tracheoesophageal fistula and cardiac 
malformations is an extremely rare condition. In this article we report a 
newborn infant with severe respiratory distress at birth who had both 
esophageal and laryngotracheal atresia with congenital cardiac malformations, 
in an attempt to bring attention to the clinical presentation, and emergent 
diagnostic and therapeutic approaches.
Key words: esophageal atresia, laryngeal atresia, tracheal atresia, congenital 
cardiac malformations.

Esophageal atresia (EA) with or without 
associated tracheoesophageal fistula (TEF) is a 
relatively common congenital anomaly. 
However, EA in combination with laryn­
gotracheal atresia and double TEF is an 
extremely rare congenital anomaly and it is 
almost always fatal1-2. It may be found in 
association with other congenital anomalies. 
Rapid evaluation of the clinical signs and 
suspicion of the diagnosis at birth are of great 
importance for acute management3. In this 
article we report a preterm newborn infant with 
esophageal and laryngotracheal atresia with 
double TEF, in an effort to call attention to the 
clinical symptomatology and physical findings 
and to the importance of differential diagnosis 
and urgent management procedures.

Case Report
A preterm male infant of 32 weeks' gestation and 
birth weight of 1000 g was delivered by urgent 
cesarean section because of fetal distress to a 24- 
year-old gravida 1 para 0 mother. The pregnancy 
was complicated with polyhydramnios, and 
amniocentesis was performed for reducing 
amnionic volume a few hours before delivery. The 
Apgar scores were 2, 5 and 6 at 1, 5 and 
10 minutes, respectively. The infant was noted

to have an absent cry, cyanosis and respiratory 
distress. The attempt to intubate the infant failed 
but the lungs could be ventilated using bag-valve 
mask. The infant was immediately taken to the 
Neonatal Intensive Care Unit but attempts for 
intubation by senior neonatologists and then by 
the anesthesiology and otolaryngology consultants 
also failed. Efforts to place a nasogastric tube into 
the stomach were also unsuccessful. The infant 
was taken to the operating room for laryngoscopy. 
Direct laryngoscopy revealed complete occlusion 
of die airway immediately after the subglottic area, 
and esophagoscopy revealed EA. A contrast 
material was given to the esophageal pouch to 
show the relation between the trachea and 
esophagus radiologically. The X-ray showed a 
proximal EA with a thin TEF to the distal trachea 
and bronchi continuing with distal esophagus and 
stomach. A 2 FG endotracheal tube was inserted 
by tracheotomy to the distal trachea and the infant 
was transported back to the Neonatal Intensive 
Care Unit under mechanical ventilation. The 
X-ray examinations were also consistent with 
severe neonatal respiratory distress syndrome. 
Oxygen saturations by pulse oximetry were 
consistently low although maximum ventilator}' 
support was applied. The infant died at the sixth 
hour of life. Postmortem X-ray examination 
confirmed the diagnosis (Fig. 1).
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Fig. 1. Postmortem esophagography and 
bronchography of the newborn.

At autopsy, the larynx was normal until the level 
of vocal cords, after which the lumen was 
completely occluded as a consequence of laryngeal 
atresia. After an atretic segment of proximal 
trachea which was 1 cm in length, the distal 
trachea was normal; As for the esophagus, 
proximal atresia with proximal and distal TEF was 
present: the atretic proximal esophagus (3 cm in 
length) was connected to the distal trachea 
through a TEF of 0.1 cm in diameter. The tracheal 
bifurcation and main bronchi were opened to die 
distal esophagus by a very large fistula as if the 
esophagus was in continuity with the trachea 
(Vogt type lie). The heart showed a complex 
combination of congenital malformations: left 
persistent superior vena cava, dilated right atrium, 
primum type atrial septal defect 0.4 cm in 
diameter and total anomalous pulmonary' venous 
return. Left atrium was very small owing to total 
anomalous pulmonary venous return.

Discussion
Esophageal atresia with or without TEF is a 
relatively common congenital anomaly. 
However, E/\ with associated laryngotracheal

atresia and with congenital cardiac malformations 
is an extremely rare condition1-2. Laryngotracheal 
atresia is almost always incompatible with life, 
more than 80 cases have been reported in the 
literature with only a few showing long-term 
survival3.
Esophageal atresia can be found in association 
with laryngeal anomalies such as laryngeal 
stenosis and atresia, especially in Vog type lib. 
The type of EA in our case was classified as Vogt 
type IIIc as it was associated with an extended 
form of laryngeal atresia and double TEF4.
Experimental studies show that EA is probably 
caused by disorders in a system of folds in the 
tracheoesophageal space rather than 
abnormalities of a tracheoesophageal septum. 
In the past it was generally accepted that 
embryological differentiation of the esophagus 
from the trachea occurs when lateral ridges fuse 
in the midline forming a septum. But it has been 
shown that the differentiation of the foregut 
into the esophagus and trachea is a process of 
reduction in size of a foregut region called the 
tracheoesophageal space. This reduction is 
caused by a system of folds that develop in the 
primitive foregut. These folds approach but do 
not fuse. On the basis of this data it was 
concluded that malformations of the trachea or 
esophagus with fistula can be explained by 
abnormalities in the formation of the folds or 
their developmental movements5. In an 
adriamycin-treated animal model it was 
concluded that failure of the tracheal bud to 
develop normally from the primitive foregut is 
the main event which leads to the 
tracheoesophageal anomalies6. In another fetal 
rat model, exposure of fetal rat embryos to 
adriamycin has led to abnormal development of 
the notochord, including prolonged attachment 
to or fusion with the foregut and abnormal 
branching. Traction on the foregut by the 
notochord produces occlusion of its lumen and 
may result in its complete interruption. 
Separation of the notochord from the foregut 
would appear to be a prerequisite for the normal 
development of the foregut into its derivatives: 
the esophagus and trachea’.

The prenatal presentation of infants with 
esophageal and laryngotracheal atresia has 
ranged from high-risk complicated pregnancies 
to completely uneventful ones. Polyhydramnios 
is one of the most significant prenatal findigs35.
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Although laryngotracheal atresia is a very rare 
congenital anomaly, this diagnosis should be 
suspected in any newborn with respiratory 
distress, absence of audible crying and difficult 
or impossible endotracheal intubation in the 
delivery room. Attempts at intubation will reveal 
an absent glottic or subglottic opening. No air 
movement with respiratory efforts is typically 
present and should alert the clinician to the 
possibility of laryngeal or tracheal atresia (TA). 
If the esophagus is normal and is intubated by 
accident when it is assumed that endotracheal 
intubation has been performed, insertion of the 
suction catheter to a greater depth than 
expected can be an indication of esophageal 
intubation. But, esophageal intubation generally 
allows relatively adequate ventilation in the 
short term through a TEF. Stabilization may also 
be achieved by bag-valve mask as in our case. 
Further respiratory difficulty or suspicion of the 
diagnosis generally leads to endoscopic 
examination of the infant or emergent neck 
exploration to identify the trachea and attempt 
a tracheotomy. Laryngoscopy, broncoscopy and 
esophagoscopy often confirm the diagnosis. 
More information can be obtained by a contrast 
study through the esophagus3’5-8.
Esophageal and laryngotracheal atresias are 
usually complicated by many other congenital 
anomalies which worsen the prognosis. In a 
review of 89 patients with EA and TEF, 
genitourinary anomalies were present in 21%, 
cardiovascular in 19%, gastrointestinal in 10%, 
central nervous system in 9%, musculoskelatal 
in 8%, chromosomal in 5% and head and neck 
in 6% of cases. It is concluded that the survival 
rate of newborns with EA/TEF is high, especially 
in the absence of associated anomalies9. In 
another review, 52.4% of the patients with EA 
had associated congenital malformations. Early ’ 
gestational age and lower birth weights are 
significantly correlated with higher rates of 
malformations10. Investigations for possible 
associated anomalies should be considered for 
all patients with EA, TA and TEF11.
Infants with EA, with or without a TEF, are 
frequently of low birth weight. With advances 
in neonatal, respiratory, surgical and anesthetic 
care, more infants with very low birth weight 
are surviving. The most important risk factors 
are respiratory distress syndrome, pneumonia 
and major cardiac anomalies12. The therapy of 
the neonate with EA includes primary or

delayed end-to-end anastomosis and different 
esophageal substitutes such as gastric, small 
intestinal and colonic transpositions, with good 
results13-14. Unfortunately, however, further 
management of laryngotracheal atresia has 
yielded no long-term survival. Intubation of the 
esophagus with either an endotracheal or 
tracheostomy tube provides a temporary airway. 
An attempt for a definitive repair is difficult 
none of the surgical approaches previously 
described has achieved adequate survival since 
a satisfactory tracheal prosthesis has not yet 
been developed3-15.
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Noncompaction of the ventricular myocardium is a rare congenital disorder 
characterized by the presence of numerous prominent trabeculations and deep 
intertrabecular recessess which communicate with the left ventricular cavity. The 
disease uniformly affects the left ventricle, and sometimes also affects the right 
ventricle. Echocardiographic findings are important clues for the diagnosis. 
Clinical symptoms include signs of left ventricular systolic dysfunction even to 
the point of heart failure, ventricular arrhythmias, and embolic events. We 
describe an illustrative case of isolated noncompaction of the left ventricular 
myocardium in a two-year-old child with the typical clinical and echocardiographic 
features of the disease. The literature on the topic is reviewed.

Key words: noncompaction, myocardium.

Noncompaction of ventricular myocardium 
(NCVM) is a rare disorder of endomyocardial 
morphogenesis1. NCVM refers to the arrest of 
compaction of loosely interwoven meshwork of 
myocardial fiber during embryogenesis2. CVM 
is normally more complete in the left ventricle 
than in the right ventricular myocardium3. This 
congenital disease is a distinct entity and should 
be classified as noncompaction among the 
unclassified cardiomyopathies2. Clinical 
manifestations include depressed left ventricular 
function, ventricular arrhythmias, and systemic 
embolization. We describe herein a child with 
NCVM and review the literature.

Case Report
A two-year-old infant was admitted to our 
hospital with heart failure. The medical' and 
family histories were unremarkable. On physcial 
examination, his weight was 12,600 g and his 
height was 85 cm. He had normal facial features. 
Heart rate was 110 beat/min and blood pressure 
was 110/70 mmHg. The cardiac examination 
revealed a slightly increased apical impulse. There 
were soft holosystolic murmurs at tricuspid and 
mitral areas. The electrocardiogram (ECG) 
demonstrated biatrial enlargement and left

ventricular hypertrophy. Chest roentgenography 
showed cardiomegaly and prominent ventricular 
markings. An echocardiographic examination 
revealed massive dilatation of the left atrium with 
normal left ventricular size and function. There 
was prominent trabeculation of the left 
ventricular wall with deep intertrabecular spaces 
and mild concentric left ventricular hypertrophy. 
There was second degree mitral regurgitation. 
The right ventricle was hypertrophic and there 
was second degree tricuspid regurgitation 
(Fig. 1). In Doppler echocardiographic 
evaluation, we found short mitral deceleration 
time, pulmonary vein atrial reversal consistently 
lasting longer than the mitral. A wave, and 
increased velocity and duration of pulmonary vein 
atrial reversal. The ventricular filling patterns 
were consistent with restriction, and the 
diagnosis of a restrictive cardiomyopathy of 
unknown etiology was made. Cardiac catheterization 
disclosed increased left ventricular end-diastolic 
pressure and pulmonary hypertension. Left 
ventriculography demonstrated the sponge-like 
appearance of the noncompacted ventricular wall 
during the diastolic phase and masked retention 
of the contrast medium in the trabecular recesses 
during the systolic phase (Fig. 2).
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Fig. 1. Apical long axis view of the left ventricle 
(transthoracic echocardiography). Spongy myocardial 

appearance resulting from abundant myocardial 
trabeculations and intertrabecular recesses.

Fig. 2. Left ventriculography showing the sponge-like 
appearance of the noncompacted ventricular 

wall during diastolic phase.

Discussion
Isolated NCVM is a rare entity of unknown 
etiology that is characterized by numerous 
trabeculations within the ventricular walls. It 
has been previously described as involving either 
both ventricles or the left ventricle alone but 
never just the right ventricle3-4. Relatively rare 
in any case, ventricular compaction has almost 
invariably been associated with other congenital 
cardiac malformations, including anomalous 
origin of the left coronary from the pulmonary 
trunk and obstruction to right or left ventricular

trunk3. Our patient had isolated noncompaction 
of the left ventricular myocardium, not 
associated with other congenital heart diseases. 
The ECGs of the previously reported patients 
showed abnormal right or left frontal QRS axis 
deviations, first degree atrioventricular A-V 
block, abnormal p waves, intraventricular 
conduction defects of the left ventricle, right 
bundle branch block, and various arrhythmias. 
Ventricular conduction abnormality may develop 
later in life and could lead to progressive 
endocardial fibrosis in NCVM3’5. There were 
abnormal p waves in our patient.
Familial recurrence has been reported to occur 
more often in the pediatric population than in 
adults. A large family with six patients with 
isolated NCVM was reported by Bley et al.6. All 
reported cases were male, strongly suggesting 
x-linked recessive inheritance of this disorder6-7. 
In our patient, familial recurrence was not present. 
Although the echocardiographic characteristics of 
numerous trabeculations and deep intertrabecular 
recesses have been well described and confirmed 
by necropsy, comparative hemodynamic properties 
assessed by cardiac catheterization have been 
reported in children3. Hook et al.8 reported an 
exceptional case of NCVM presenting as restrictive 
cardiomyopathy, showing similarities to our data. 
Patients who are symptomatic at presentation and 
who follow a rapidly progressive clinical course 
may show hemodynamic properties similar to 
dilated cardiomyopathy, whereas asymptomatic 
patients may follow a slowly progressive course 
of the restrictive hemodynamic physiology, as our 
case demonstrated3-4-8.
The differential diagnosis of NCVM includes the 
following: (a) Prominent normal myocardial 
trabeculation, commonly observed by echo­
cardiography as a normal variant; (b) Hyper­
trophic cardiomyopathy in which ventricular 
hypertrophy may resemble the trabeculated 
myocardium of the noncompaction, as in our 
patient. The deep intertrabecular recesses 
characteristic of NCVM are, however, typically 
absent in hypertrophic cardiomyopathy; (c) 
Dilated cardiomyopathy, which may be 
accompanied by prominent myocardial 
trabeculations but to a lesser degree than in 
NCVM3-5-8.
The treatment of patients with NCVM does not 
differ specifically from that of patients with other 
cardiomyopathies and is directed by the patient's 
symptoms and specific complications3-4.
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The prognosis of NCVM may range from a 
prolonged asymptomatic course to a fulminant 
course of progressive heart failure, leading to heart 
transplantation or death. Prognosis is worse in 
patients with symptoms than in patients without 
symptoms3’4.
We conclude that isolated NCVM is a rare if not 
unique disorder with characteristic morphological 
features that can be identified by two-dimensional 
echocardiography. Proper recognization of this 
pathological entity is mandatory for adequae 
diagnosis and appropriate management and follow­
up of this infrequently recognized cardiomyopathy.
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Letter to Editor

The second case with 47, XY, + 8 [38] /45, XO [12] karyotype
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Trisomies are the cause of more than 50% of 
all spontaneous abortions1. In the literature, 
trisomy 8 is more frequently reported as mosaic 
cases with normal karyotype2-3. Features of 
mosaic trisomy 8 show great variability such as 
mental retardation in 90%, malformed pinnae, 
and contractures of the fingers and toes in 70%, 
vertebral anomalies in 55%, (which show 
progression), as the individual gets older, 
hypertelorism and strabismus in 50%, broad and 
upturned nose with anteverted nostrils and high 
palate in 60%, micrognathia, and everted lower 
lip in 40%, deep furrows on palms and soles in 
75%, urogenital anomalies in 40%, and 
congenital cardiac anomalies in 25%4-5.
Turner syndrome is characterized by short stature, 
primary amenorrhea, webbed necked, cubitus 
valgus in postpubertal females and sexual 
infanulism. Mental status is expected to be normal. 
Other common findings are epicanthal folds, ptosis 
of upper eyelids, prominent ears and micrognathia, 
and low-set hair-line in 75%; wide-spaced, 
hypoplastic nipples in 60%; small for gestaüonal 
age in 50%; excess skin on the nape and peripheral 
lymphedema in infancy in 40%; hypoplastic, 
hyperconvex and deep-set toenails in 75%; 
increased numbers of cutaneous nevi in 60%; aortic 
stenosis and idiopathic hypertension in 25%; renal 
anomalies in 40%; and deafness in 50%4.
Turner syndrome and mosaic trisomy 8 have 
been reported in the literature by DeBrasi et al.6 
in 1995; we present the second case with those 
cytogenetic anomalies.
A twenty-three-month-old female case was 
admitted to the hospital because of delayed 
motor and mental development. She was born 
at term to non-consanguineous parents after a 
normal vaginal delivery. Her birth weight and 
height were not recorded. She had meningitis 
in the first year of life and chronic otitis.

On admission, she was 7,400 g (< 3rd centile), 
and 72 cm (< 3rd centile). Her head circumference 
was 46 cm (2-50 centile). She had protruding 
forehead, long face, hypertelorism, broad, 
upturned, and bulbous nose, long upper lip, thick 
and everted lower lip, micrognathia, low-set and 
deformed ears, high palate, short and broad neck, 
wide-spaced nipples, arachnodactyly, campto- 
dactyly, deep furrows on palms and soles, and 
severe motor and mental retardation (Fig. la and 
lb). Her blood analysis showed hypochromia and 
microcytosis. Her urine analysis, liver and renal
functions were normal.

(a)

(b)

Fig. 1. a) Features of case at 23 months of age. 
b) Fingers and soles of case.
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Her ECG, telecardiography and echocardiography 
were normal. Abdominal ultrasound (US) 
examination revealed ovarian agenesis. X-ray 
examination showed broad ribs and bone age delay. 
Her karyotype was 47, XY, + 8 [38] / 45,XO [12] 
(Fig. 2a and 2b). Parents' karyotypes were normal. 
DeBrasi et al.6 reported two cases with mosaic 
trisomy 8 syndrome and sexual chromosome 
aneuploidies. Karyotype of the first case was

45,X[59.2%] /46,X, + 8[1.2%]/47, XX, + 8 
[39.6%] and of the second case was 47, XX, + 8 
[61.7%]/47, XXY [38.3%]. They studied 
molecular analysis to explain the mechanism of 
those complex karyotypes and found postzygotic 
mitotic errors.6 Karadima et al.7 showed 
postzygotic mitotic errors by molecular analysis 
in cases with autosomal trisomies contrary to 
the common view that maternal meiotic errors 
cause autosomal trisomies.
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Fig. 2a. Trisomy 8 cell line of case.
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Fig. 2b. 45^ XO cell line of case.

The most common findings of mosaic trisomy 
8 such as protruding forehead, long face, 
hypertelorism, anteverted nostrils and broad 
nose, long upper lip, thick and everted lower 
lip, micrognathia, dysplastic and low-set ears, 
high palate, arachnodactyly and camptodactyly, 
and deep furrows on palms and soles were

detected in our case as well. Short, broad neck, 
wide-spaced nipples and ovarian agenesis 
detected by US can be considered as the 
features of Turner syndrome. No cardiac 
anomaly was detected in our case; however, it 
can be seen in both trisomy 8 and Turner 
syndrome cases.
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Cardiac and renal anomalies are the major factors 
that affect the prognosis in both trisomy 8 and 
Turner syndrome. The patient presented here is 
the second case in the literature with trisomy 8 
and Turner mosaicism showing the most common 
features of both cytogenetic abnormalities.
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