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Editorial
Research Shapes Practice: The Future
of Paediatric Research

Creating new knowledge and making discoveries to improve child health is
the ultimate aim of paediatric research. Research in the young can be regarded as
a continuum that spans from basic scientific research and discoveries, through
translational studies, to clinical trials, and health care delivery and outcome
research.1 The spectrum of paediatric research synergises with programs of health
care to achieve the aim through shaping the practice of paediatric medicine and
influencing the making of child health policies.
Research in paediatrics has moved beyond pure academic pursuit of better
understanding of the nature of paediatric conditions and phenomena, unravelling
disease mechanisms, and disentangling complex interactions of body systems in
the intra- and extra-uterine milieu of fetuses and children. Whereas basic research
has been regarded in the 1940s in the United States to be 'research performed
without thought of practical ends...... results in general knowledge and an
understanding of nature and its laws',2 the promotion in the 1990s of bench-tobedside research has incentivised collaborations between basic scientists and
clinical researchers and sped up the translation of discoveries into clinical
therapeutics.3 For the realisation of health benefits, two translational blocks have
been identified: i) the transfer of new understandings of disease mechanisms gained
in the laboratory into the development of new methods for diagnosis, therapy,
and prevention and their first test in humans, and ii) the translation of results from
clinical studies into everyday clinical practice and health decision making.4
Paediatric translational research is but a part of a much larger scope of paediatric
research. The full spectrum should, at least at present, encompass basic scientific
works, patient-oriented research, outcome research, epidemiological studies,
community-based research, and health policy and services research.
While most paediatricians may not directly be engaged in conducting research,
their knowledge on the conduct of research and research methodologies helps in
the critical evaluation of the scientific literature deemed useful for incorporation
into daily clinical practice, their awareness of new research findings and guidelines
promotes the practice of evidence-based paediatric medicine, and their involvement
in the management and recruitment of paediatric patients provides support and
data for different types of paediatric research. This diversity is illustrated by the
articles published in this issue of the Journal. Türkyilmaz et al reviewed their
surgical experience in the management of thyroid cancer and masses in children,5
while Jaing et al reviewed a relatively large cohort of paediatric patients with BK
virus-associated haemorrhagic cystitis undergoing allogenic haematopoietic stem
cell transplantation.6 Clinical experiences are disseminated through retrospective
reviews of management and outcomes of specific patient groups. Cosar et al
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explored possible associations between red blood cell width
distribution and occurrence of transient tachypnoea of the
newborn.7 Association studies, while providing grounds for
speculations, need further research works to establish causal
or other relationships. Benzer et al performed a prospective
double-blind randomised study looking at the effect of
sucrose on the control of pain secondary to screening of
retinopathy of prematurity in preterm infants. 8 The
translational potential and applicability of findings of
randomised trials still have to be subjected to the process of
critical appraisal.
The scope of paediatric research has expanded and is
expected to expand further in the times to come. The omics
era has dawned, and the era of big data is here. How to harness
the power of omics and big data is the crux of the question.
Are we, as paediatricians, ready and equipped to harness the
power of omics and big data? A recent article boldly predicts
the next seven great achievements in paediatric research,9
which include new immunisations, cancer immunotherapy,
genomic discoveries, identification of fetal and childhood
antecedents of adult health, impact of interaction of biology
and the physical and social environment, quality improvement
science, and implementation and dissemination of research
to reduce global poverty. There is no doubt that the practice
of paediatric medicine in the next generation and the
generations to follow is intricately linked to the future of
paediatric research.
This is the best of times, in the midst of technological era
and digital revolution, for paediatric researchers. For some,
however, this may be the worst of times. Research expertise
in multiples disciplines, including clinical, behavioural,
developmental and community paediatric medicine, genetics,
bioinformatics, epidemiology, big data analytics, sociology,
economics and health policy analysis, is required. Refinement
of the research skill sets, development of collaborative
networks, and breakthroughs in mindset have become
inevitable for the present and the new generation of paediatric
researchers. There exist further challenges to conducting
quality clinical paediatric research, some of which were
highlighted in the recent UK national review:10 poorly
equipped core research skills of clinical trainees, newly
appointed consultants with little research experience, little
contracted consultant time to support contribution to research,
low recruitment rate of children into studies, lack of clinical
research facilities in even children's hospital, low proportion
of allocation of funding to paediatric research, and decreasing
number of academic paediatricians.
It has become apparent that fostering young researchers
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should be one of the goals of undergraduate training and
grooming the next generation of paediatric researchers should
constitute one of the priorities in paediatric fellowship
programs. Alignment of paediatric research agendas with
clinical care of children should provide opportunities to
integrate clinical training with research.
With the imminent completion of the new Hong Kong
Children's Hospital, which would provide an unprecedented
opportunity for paediatric research by being the tertiary
referral centre for complex, serious, and rare childhood
diseases and through concentration of clinical expertise, it is
timely for us to reflect on the journey of paediatric research
in our locality and to dream our way forward. 'A thousandmile journey begins with a single step (
)', said Laozi. Decades ago, our predecessors have taken
the important first steps. Let us embrace the future and join
hands to write a new chapter in paediatric research and health
care in Hong Kong.

YF Cheung
Chief Editor
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Original Article
Adolescents Who Underwent Thyroid Surgeries for Thyroid
Cancers and Masses
Z TÜRKYILMAZ, R KARABULUT, K SöNMEZ, AC BA

Abstract

AKLAR

Objective: To define clinical presentation, surgical complications, characteristics and survival of thyroid
carcinoma (TC) and benign masses in children. Methods: Twenty-five paediatric patients underwent thyroid
surgery for thyroid masses and TC in 13 years. Retrospectively evaluated medical data included sex,
clinicopathologic characteristics, surgery type, postoperative complications, recurrences, and survival rate.
Correlations between age, sex, complaint and diagnosis were done using Pearson's t test. Results: The
female to male ratio was 3.1:1. The mean age at diagnosis was 16.2 years (range, 5-18 years)(median
age=17). A neck mass was the most common complaint (80%). The other patient presented
aslymphadenopathy of the supraclavicular region (n=1), neck pain (n=3) and thyroid mass with previous
history of exposure to ionising radiation and was receiving chemotherapy for Hodgkin's lymphoma.
Seventeen patients were diagnosed with papillary TC, one with follicular TC, four with follicular adenoma,
two with thyroiditis, and one with thyroid Burkitt's lymphoma. Surgical treatment consisted of simpletotal
thyroidectomy (n=13), total thyroidectomy with modified radical neck node dissection (n=6), and less
than total thyroidectomy (n=6). After the total thyroidectomy, surgical resection for recurrence was performed
four of the patients with TC. Postoperative radioactive iodine ablation was administered to 15 of the 18
patients with TC (83.3%) after surgical therapy. Mean follow-up duration was 4.2 years (range, 0.5-10
years) and no patients died of TC. Recurrence occurred in five patients (27.7%). Seven patients (38.8%)
experienced postoperative hypocalcaemia. One patient who had undergone bilateral neck dissection was
found to have a left thoracic duct injury, which was surgically treated. There is no gender differences in
complaint and diagnosis (p>0.05). Conclusion: Thyroid carcinoma develops more aggressively and with
more recurrences in children. Thus, secondary operations are often required for recurrence and neck
dissection. Given the lack of an adequate case load in paediatric clinics, it is vital that surgery be performed
by experienced physicians to lessen complications.

Gazi University, Faculty of Medicine, Department of Pediatric
Surgery, 06500, Ankara, Turkey

Introduction

Z TÜRKYILMAZ
R KARABULUT
K SöNMEZ
AC BA AKLAR

Thyroid carcinoma (TC) is uncommon in childhood
and adolescence, constituting 0%-3% of all paediatric
malignancies.1,2 Sporadic differentiated TC's are the most
common endocrine malignancies in children, and a female
preponderance exists among postpubertal children.
Follicular TC is less common than papillary TC in paediatric
patients, while anaplastic and undifferentiated thyroid
carcinomas are extremely rare.3,4 Paediatric TC differs from
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adult TC in clinical manifestations and clinical outcomes.
Despite an overall survival rate exceeding 95%, paediatric
TC is often more advanced with lymph node and pulmonary
metastasis at diagnosis and postoperative local recurrence
is more frequent than in adults. However, although their
disease stage is frequently advanced, paediatric patients have
an excellent prognosis and a low mortality rate.5
Our clinic has seen an increasing number of cases of
thyroid masses during the last 5 years, and 18 of the cases
mentioned below have been observed within this timeframe.
This increase of TC is due to effect of Chernobyl Nuclear
explotion an frequent use of ultrasonography. Although our
clinic is a large centre, some of the assistants may have
graduated without seeing even a single thyroid case 2 or 3
years ago. Compared with adult clinics, we have fewer cases
and thus less experience in managing patients with thyroid
masses; to compensate for this, we enlisted outside assistance
from surgeons who normally operate on adults for our first
cases.
With this study, we wished to analyse the factors such as
age, sex, initial complaint affecting morbidity in children
undergoing surgery for a thyroid mass. Thyroidectomies
performed by experienced operators in adult patients are
associated with fewer complications than are paediatric
thyroidectomies. Even in the largest series covering 30-40
years, only 50-100 operations were performed in children.
Therefore, studies carried out in children have vital
importance.

Methods
We examined retrospectively the records of the
thyroidectomy patients. Between 1990 and 2013, 25
paediatric patients (patients <18 years of age) underwent
thyroid surgery through our paediatric surgical department
for primary thyroid masses: papillary TC (PTC, 17 patients),
follicular TC (one patient), (only 2 patients stage II others
stage I), follicular adenoma (four patients), thyroiditis (two
patients), and thyroid lymphoma (one patient). Eighteen
of the 25 cases were operated in the last five years.
Retrospectively evaluated medical data included sex, age
at the diagnosis, pathologic characteristics, type of surgery,
postoperative complications, recurrences, and survival rate.
Clinicopathologic characteristics include chief complaint
at diagnosis, tumour size, extrathyroidal extension,
multifocality, bilaterality, family history, thyroiditis, and
lymph node involvement. Correlations between age, sex,
complaint and diagnosis were done using Pearson's t test.

Other parameters could not be tested due to small number
of patients or patients meet to a certain group. Thyroid
resection consisted of total thyroidectomy and less than total
thyroidectomy (unilateral thyroid lobectomy). Recurrent
laryngeal nerves (RLN) and parathyroid glands were
identified and preserved in all cases. The procedures were
performed by the same surgical team. If patients had
evidence of lateral lymph node metastasis on preoperative
evaluation, modified radical neck dissection was performed.
Radioactive iodine ablation (RAI) was performed within
4-6 weeks after surgery for malignant lesions. Serum
thyroglobuline (Tg) and Tg antibody levels were measured
some suitable preoperative cases and postoperative TC
patients. Recurrent/metastatic TC patient and non recurrent/
metastatic patient Tg values were compared by T-test.
Postoperative RAI was administered to 15 of the 18 patients
with malignancies. Because of the 2 patients refused to take
RAI and one patients changed to city, RAI did not administer.
Total thyroidectomy patients received thyroid-stimulating
hormone suppression treatment with levothyroxine.
Recurrences after surgery were assessed by regular followup every 3 or 6 months.

Results
Main characteristics should be seen in Table 1. Twentyfive patients (19 females, six males; female to male ratio,
3.1:1) underwent surgery for different thyroid masses at our
institute. The mean age at diagnosis was 16.2 years (range,
5-18 years), (median age=17 years). There is no gender
differences in complaint and diagnosis (female 16.6 years,
male 15 years, p=0.34). TSH, fT3 and fT4 levels were in
normal limits or all patients were euthyroid. The serum
t h y r o g l o b u l i n an t i b o d y w as i n c r e as e d i n 4 o f
the patients in whom (n=13) it could be obtained
(>60 U/ml). Serum Tg level elevated only 6 patients with
TC patients before the surgery. Ultrasonography and TSH
suppressed, Tg level assessment were performed every 6
months after initial therapy. If the Tg levels is <0.05 ng/ml.
It is no disease is present in patients. A neck mass was the
most common complaint (n=20, 80%). One patient (4%)
was diagnosed with lymphadenopathy of the supraclavicular
region, three patients had neck pain (12%), and one patient
had a thyroid mass with previous history of exposure to
ionising radiation and was receiving chemotherapy for
Hodgkin's lymphoma. But control neck ultrasonography was
shown TC. There was no difference between complaint and
diagnosis to gender. Main complaint of mass was seen 84%
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Table 1
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Main characteristics of the patients

Age

Sex

Complaint

FNA

Diagnosis

Surgery

1

5

M

Mass

−

Lymphoma

Total thyroidectomy

2

18

M

Supraclavicular
lymph node(+)

Papillary TC

Papillary TC*

Total
thyroidectomy +

3

14

F

Mass

Papillary TC

Papillary TC

Total thyroidectomy

4

15

F

Mass

Papillary TC

Papillary TC

Total thyroidectomy

5

16

F

Mass

Papillary TC

Papillary TC

Total thyroidectomy

6

17

F

Neck pain

Colloid mass

Thyroiditis

Less than total
thyroidectomy

7

16

F

Mass

Papillary TC

Papillary TC*

Total thyroidectomy

8

17

F

Mass

−

Papillary TC

Total thyroidectomy

9

17

F

Mass

Follicular adenoma

Follicular adenoma

Less than total
thyroidectomy

10

17

F

Mass

Colloid mass

Papillary TC**

Total
thyroidectomy +

11

16

F

Mass

Follicular TC

Follicular TC*

Total thyroidectomy

12

17

F

Mass

Follicular adenoma

Follicular adenoma

Less than total
thyroidectomy

13

18

M

Neck pain

Thyroiditis

Thyroiditis

Less than total
thyroidectomy

14

17

M

Previous radiotheraphy
for Hodgkin disease

−

Papillary TC

Total thyroidectomy

15

16

M

Mass

Suspect malignancy

Follicular adenoma

Less than total
thyroidectomy

16

17

F

Neck pain

Papillary TC

Papillary TC

Total
thyroidectomy +

17

16

F

Mass

−

Follicular adenoma

Less than total
thyroidectomy

18

17

F

Mass

−

Papillary TC

Total thyroidectomy

19

18

F

Mass

Papillary TC

Papillary TC

Total thyroidectomy

20

18

F

Mass

Papillary TC

Papillary TC*

Total
thyroidectomy +

21

16

F

Mass

−

Papillary TC

Total thyroidectomy

22

16

M

Mass

Papillary TC

Papillary TC

Total thyroidectomy

23

17

F

Mass

Papillary TC

Papillary TC

Total thyroidectomy

24

16

F

Mass

Suspect malignancy

Papillary TC

Total thyroidectomy

25

18

F

Neck pain

Papillary TC

Papillary TC

Total thyroidectomy

M=male, F=female, TC=thyroid carcinoma, *=permanent hypocalcaemia, **=thoracic duct injury(+)

Recurrence/ metastasis
Operation bed and
lateral neck
recurrence/Lung metastasis

Lateral neck
recurrence

Operation
recurrence/Cervical
node metastasis

Operation bed
recurrence

Lateral neck
recurrence
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in girl and 50% in boy, p=0.94. At the time of surgery, 12 of
the patients with malignancies had localised disease in the
central neck, while four had lateral and two had bilateral
neck node metastasis. Of the 25 patients, 19 underwent fine
needle aspiration (FNA), 12 of whom were diagnosed with
either papillary TC (n=11) or follicular TC (n=1), while two
were diagnosed with a colloidal mass (ultimate diagnosis
one thyroiditis and one papillary TC), two with follicular
adenomas, two with suspected malignancies (ultimate
diagnosis one follicular adenoma and one papillary TC), and
one with thyroiditis. FNA did not perform due to clinical
advance cases, refuse to this procedure same patients and no
experienced staff during the our hospital. It requires expertise
for correct diagnosis, which may not be available in all
centres. Intraoperative frozen section was done for suspected
cases. Positive family history was shown one patient with
papillary TC. His father operated for same diagnosis.
Surgical treatment consisted of simple total
thyroidectomy (13 patients), total thyroidectomy with
modified radical neck node dissection (six patients, 33.3%
for TC), and less than total thyroidectomy (six patients).
After the total thyroidectomy, supplementary thyroidectomy
for recurrence was performed four of the patients with TC.
Of the four patients who underwent surgical resection for
only tumour recurrence, two had the sclerezon cell type and
2 had the Hurthle cell type.
The mean tumour size was 34.3 mm (range, 6-55 mm).
Of the 18 malignant cases, four patients (22.2%) had bilateral
disease and six (33.3%) had multifocal disease.
Extrathyroidal extension was evident in five cases (27.7%).
Four patients displayed lateral neck node metastasis and two
displayed bilateral neck node metastasis. The surrounding
fat tissues were invaded in three patients. Of the seven
patients diagnosed with follicular neoplasia on frozen section
(benign or malign lesions?), permenent biopsy was shown
three patients had a follicular variant of papillary TC, three
had follicular adenomas, and one had follicular TC.
Therefore, these four patients with malignant follicular
neoplasia on frozen section underwent supplementary
thyroidectomy after the exact diagnosis. One patient had
recurrent laryngeal nerve invasion, for which the nerve was
dissected during the second operation. Recurrent laryngeal
nerve palsy did not develop. Two patients had diffuse
thyroiditis.
Postoperative RAI was administered to 15 of the 18
patients with malignancies (83.3%) following surgical
therapy. Because of the 2 patients refused to take RAI and
one patients changed to city, RAI did not administer. One
patient, aged 5 years, was recorded to have a left thyroid

mass in the data; the pathological diagnosis was confirmed
as Burkitt's lymphoma. His examination left-sided large firm
neck swelling was found. This swelling was presented more
acutely with a 1 week. There was no family history, fever
and thyroid disorder. Others clinical examinations and
laboratory tests were unremarkable. He was treated with
chemotherapy for Burkitt's lymphoma and still alive and
disease free.
The mean follow-up duration was 4.2 years for all patients
(range, 0.5-10 years). Survival rate was 100% for TC
patients. There were no death from disease or other causes
in follow up time. But event free survival rate for TC patients
was 27.7% and Kaplan-Meier event free survival curve could
be seen in Figure 1. During the follow-up period, recurrence
occurred in five patients. Recurrence occurred in the lateral
neck (n=2, 11.1%), the operation bed (n=2, 11.1%), and
both the operation bed and lateral neck (n=1, 5.5%).
Metastasis was identified in two patients (stage II) while
they were waiting for RAI treatment after undergoing
thyroidectomy for papillary TC. Metastasis site was lung
(n=1, 5.8%) and cervical lymph node (n=1). Serum tg levels
were higher (0,1 to >10 ng/ml) in patients with recurrent
and metastatic of TC. Serum Tg level was found higher
(11.2±10.74 ng/ml) in the group with recurrence/metastasis
than in the group without recurrence/metastasis
(0.14±0.161), p=0.002. These patients were treated with
appropriate therapy, such as completion total thyroidectomy,

Ptc= papillary TC

Figure 1
Event free (recurrence and metastasis) survival curve
for TC patient (time=year).
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modified radical neck dissection, and RAI. No additional
treatment was required for any of the follicular adenoma
cases. Seven patients (28%) experienced the postoperative
complication of hypocalcaemia in 25 cases (transient in three
patients and permanent in four [16%]. No recurrent laryngeal
nerve injuries, postoperative bleeding, or infections were
noted. One patient who had undergone bilateral neck
dissection was found to have a left thoracic duct injury,
which was appropriately treated.

Discussion
Thyroid carcinoma is uncommon in children and
adolescents, accounting for 1.5%-3% of all childhood
cancers, with an annual incidence of 0.5 to 1 case per 1
million children.6 Most affected children are diagnosed
during puberty. In patients younger than 18 years, TC
behaves differently than in adults; children and adolescents
are typically diagnosed at a more advanced stage, with local
extension in 20%-60% of cases, cervical lymph node
involvement in 40%-80%, and lung metastases in 20%. The
course of paediatric TC is also distinct, characterised by
frequent local recurrences and the development of new
distant metastases. However, the prognosis for children and
adolescents with TC is excellent, with an overall survival
rate of 95%.7-9 The reason for this discrepancy is unclear,
but some hypotheses have been suggested. The percentage
of nondiploid DNA is 10% in children with thyroid cancer,
half the rate in adults, which may explain the good prognosis.
We did not check our TC patients have nondiploid DNA due
to technical shortcomings and lack of sponsor.
Thyroid-stimulating hormone (TSH) may also play a
more prominent role as a promoting factor in younger
patients. Therefore, postoperative TSH suppression with
thyroid hormone replacement is more effective in paediatric
patients. Additionally, dedifferentiation from welldifferentiated to poorly differentiated carcinoma does not
often occur in paediatric thyroid carcinoma.8,10
The treatment of paediatric thyroid cancer remains
controversial. Because of its low incidence, a prospective
trial is difficult to perform. Overall, papillary thyroid cancer
demonstrates aggressiveness in 60% of cases, intraglandular
dissemination in 40%, and locoregional metastasis in 77%.
By observing clinicopathological parameters and their
distribution across selected groups, we previously
demonstrated that papillary TC behaves more aggressively
in younger age groups.11 Multicentric foci in both thyroid
lobes and greater tumour aggressiveness have been identified
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as risk factors for metastatic development. In a previous
report, Dzepina supported the need for total thyroidectomy
and meticulous intraoperative exploration of the thyroid bed
and lateral neck, with surgical extirpation of all potential
microscopic disease foci. 11 Jarzab et al performed a
retrospective analysis of 109 patients and found that total
thyroidectomy resulted in a 97% disease-free survival at 10
years, whereas non-radical operations were associated with
a risk of relapse of 59% at 5 years and 85% at 10 years.12
Zimmerman et al compared 58 children and 981 adults
treated for PTC at their institution. They found that
childhood PTC was more often metastatic to the lymph
nodes and lungs at presentation and that it more often
recurred in the lymph nodes of the neck postoperatively.8
Thompson and Hay reviewed 21 worldwide studies of
thyroid carcinoma and reported on nearly 1800 patients.
These authors found that regional nodal metastases were
common (range, 27%-100%; median, 60%). Local invasion
was noted in 6%-71% of cases (median, 30%) and distant
metastases were present in 6%-28%. Tumour recurrence,
both locally and at distant sites, was more common in the
paediatric group (range, 0%-58%; median, 30%).1
Among our paediatric TC patients, 27.7% experienced
recurrence, 33.3% had lymph node involvement, and
27.7% had extrathyroidal involvement and bilaterality. We
preferred to perform total thyroidectomy on our patients to
decrease the risk of metastasis, recurrence, and spread and
to avoid the complications often associated with subsequent
surgical treatment.
In other studies, while the recurrence rates in the thyroid
bed and lymph nodes were 20% and 15%, respectively, these
rates were 1% and 4%, respectively, in patients who
underwent RAI.1,13 Therefore, we are trying to decrease the
recurrence rate by administering RAI treatment within the
first 3 weeks after thyroidectomy. Thyroid cancers are the
secondary tumours observed second most commonly in
Hodgkin's and non-Hodgkin's lymphomas and third most
commonly in leukaemia patients. 14 As in our patients,
treatment for thyroid masses that develop in these patients
should be administered very quickly and aggressively.
Published reports describing children with TC are very
limited, and only a few series have managed to obtain more
than 100 patients. Therefore, the reported complication and
recurrence rates of paediatric TC patients vary widely. With
case series generally consisting of 25 or 30 patients, it takes
a long time to reach these numbers; additionally, compared
with adults, paediatric follow-up time is shorter. Most
paediatric surgeon have not experienced 50 or 100 cases.
Considering the possible spread of TC during the diagnostic
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process, the recurrence frequency, paranoid nodules, and the
proximity of anatomic structures such as the RLN,
inexperience may pose a significant problem for the patient.
Even the 68-year series of children under 21 performed at
the Mayo clinic had only 215 cases (three patients annually),
where two paediatric series revealed complication rates
ranging from 0%-40% for RLN injury and 0%-32% for
permanent hypoparathyroidism.1,15 In addition, surgical
complications increase with a decrease in age. This results
depend on both paediatric surgeon perfom thyroidectomy
fewer than adult surgeon and small size organ, tissue and
nerve. A United States-based study showed that children aged
0-6 years have a higher complication rate (22%) than older
children (15% for 7-12 years and 11% for 13-17 years). In
general, children have higher complication rates than adults
after thyroidectomy (9.1% versus 6.3%).16 This same study
emphasized that performance of the operation by an
experienced surgeon who executes 30 or more thyroid
operations a year will decrease complications to the
minimum.16
Considering that 518 thyroid operations were carried out
in 22 months (per an article written at our facility) in adult
patients at our institution, the difference in the experience
level with adults versus children is clear. Seven patients had
postoperative hypocalcaemia (28%) and was permenant in
(16%) in our series. RLN injury was observed 11% and was
permenant 1%, 29% postoperative hypocalcaemia and 5%
major complications (tracheostomy, Horner syndrome) were
reported under 21 age patients in La Quaglia et al series.
They had claimed for higher complication rate this age
group patients with differentiated TC who presented with
parenchymal metastasis.5 In this series, the rate of persistent
hypoparathyroidism was 0.7% and the RLN injury rate was
1.3%, which are quite low compared with other paediatric
series.17 The fact that our study had a 0% rate of RLN injury
can be explained by the fact that our clinical operation for
first cases were performed together with experienced
endocrine adult surgeons and that we involved ear-nose-throat
surgeons in neck dissections when required. Most of the
remaining cases were operated by us.
As a result of this study, we concluded that recurrence
and lymphatic metastasis are frequently observed in children
with thyroid cancer. Therefore, in total thyroidectomy and
neck dissection if lymph node metastase are seen in imaging
or during the surgery should be carried out. Moreover,
post surgical RAI treatment should be given for
microcarcinomas, lymp node and distant metastases
involvement and residual disease and TSH supression should
also be administered (Figure 2).

FNA=fine needle aspiration; RAI=radioactive iodine ablation; TC=thyroid carcinoma;
Tg=thyroglobuline; TSH=thyroid-stimulating hormone; USG=ultrasonography

Figure 2
Simple algorithm for TC patients (adopted from
Rivkees et al article).14
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BK Virus-associated Haemorrhagic Cystitis in Children
Undergoing Allogeneic Haematopoietic Stem Cell
Transplantation: A Single Institution Experience
TH JAING, PK TSAY, TY CHANG, YC WEN, YC YANG, SH CHEN, YC TIAN

Abstract

Background: BK virus-associated haemorrhagic cystitis (BKV-HC) has emerged as a serious infection
after haematopoietic stem cell transplantation. The purpose of this study is to determine the incidence, risk
factors, and outcome of BKV-HC. Procedure: We investigated the incidence, risk factors and outcome of
BKV-HC in 207 paediatric patients undergoing first allogeneic haematopoietic stem cell transplantation
over a 10-year period. BKV-HC was defined as BK virus (BKV) detection in urine by PCR testing in
association with genitourinary symptoms. Thirty-three patients were tested for BKV because of symptoms
indicative of haematuria during the study period. Results: Twenty-three patients were diagnosed with
BKV-HC at our institution. The cumulative incidence of BKV-HC in our series was 11.1%. The median
age at diagnosis was 12.8 years (range: 5.8-18.6). The median time to haemorrhagic cystitis (HC) was 22
days (range: 4-42). The dose of cyclosporine was decreased as required to maintain the graft. Most patients
received myeloablative conditioning regimens (92%) and there was a trend toward higher grade of HC in
cord blood transplant recipients. Univariate and multivariate analyses showed that older age (p<0.001) was
significantly related to BKV-HC. All patients survived without sequelae except for one who succumbed to
multi-organ failure. Conclusion: The majority of patients recover with conservative treatment. However,
these conclusions should be regarded as preliminary in view of the retrospective and nonrandomised nature
of this study.
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Introduction
BK virus (BKV) is considered a nephrotropic virus
that establishes a persistent, harmless infection in
otherwise immunocompetent individuals.1 However, BK
virus-associated haemorrhagic cystitis (BKV-HC) occurs
later after transplant, usually in the post-engraftment
period.2 The clinical course of haemorrhagic cystitis (HC)
following haematopoietic stem cell transplantation
(HSCT) can vary from mild and brief to severe, prolonged
and life-threatening.3 Given that no standard treatment
for BKV-HC has been established yet,4 the results of our
study may have important clinical implications.

Patients and Methods
Study Design

A retrospective case series design was used. The
computerised database of Chang Gung Children's Hospital,
a major tertiary university-affiliated hospital, was reviewed
for all patients aged 0 to 18 years, who underwent HSCT
between October 2006 and June 2016 and developed BKVHC. All charts were carefully studied, and other potential
aetiologies for HC were reasonably excluded. This
retrospective study was approved by our Institutional
Review Board, and informed consent was waived.

BKV Detection in Urine by PCR Testing
Urine samples of patients who developed HC were
examined for the presence of BKV by using PCR assay.
Patients with post-engraftment HC should have a BKV
DNA load in urine determined at the onset of cystitis and
weekly thereafter. BKV disease was defined as detection
of BKV by PCR testing in association with genitourinary
symptoms along with well-documented clinical course in
the absence of concurrent genitourinary conditions that
could influence symptom presentation. Time to BKV disease
was defined as time between date of HSCT and date of first
detected BKV PCR. Time to first symptoms was captured
as time between date of HSCT and date of first reported
genitourinary symptoms.
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Table 1. For antimicrobial prophylaxis, cefazolin was given
until the neutrophil counts exceeded 0.5×109/L, and oral
fluconazole was prescribed for the month preceding
transplantation. Voriconazole was given on the day of the
transplantation and for up to 100 days. Intravenous
acyclovir and oral co-trimoxazole were given to prevent
cytomegalovirus (CMV) reactivation and Pneumocystis
jirovecii infection, respectively. For patients who underwent
BKV testing, we recorded reasons for testing, clinical
course, imaging results, treatments, concomitant conditions,
and other urinary tract infections. The subjective lower
urinary symptoms were severe dysuria, frequency, urgency,
and gross haematuria. BKV-HC grade was defined as
described earlier:5 grade I: microscopic haematuria; grade
II: macroscopic haematuria; grade III: haematuria with clots;
grade IV: macroscopic haematuria with clots and impaired
renal function secondary to urinary tract obstruction.
Treatments for BKV-HC were stepwise reduction of
cyclosporine (CSA) trough levels of 200-400 ng/ml to 150200 ng/ml, and fluoroquinolone use even if BKV disease
was not the main indication because of putative prophylactic
efficacy. Foley catheter drainage with bladder rest may be
selected for trial of spontaneous healing.

Statistical Analysis
The primary endpoint was the onset of BKV-HC. Second
endpoints were treatment-related mortality and survival. A
Mann-Whitney U-test was used to compare patients with or
without BKV-HC. Risk factors for developing BKV-HC
were evaluated by univariate and multivariate analysis using
the Cox regression model. Values of P<0.05 were considered
significant. Other factors considered as potential
confounders in the regression analyses were recipient gender,
primary haematological disease, HSCT type (unrelated
versus sibling), source of stem cells (peripheral blood versus
bone marrow versus cord), presence of acute graft-versushost disease (GVHD), conditioning regimen (myeloablative
versus reduced intensity), and disease status. The secondary
endpoint was mortality. SPSS statistics for Windows (SPPS
Inc., Chicago, IL), version 18.0, was used for these analyses.

Results
Therapeutic Strategies and BKV Treatment
Patient and treatment characteristics are presented in

We retrospectively examined in a single-centre analysis
of 207 patients who received their first allogeneic HSCT
with bone marrow (n=7), peripheral blood (n=98) and
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Table 1

Patient and donor characteristics

Characteristics

Patients with BKV-HC

Patients without BKV-HC

23

184

12/11

114/70

0.497

(151.91±40.41)

(87.64±64.99)

<0.001

Leukaemia/MDS

13

78

Lymphoma

0

6

Solid tumour

0

8

Thalassaemia

5

50

Severe aplastic anaemia

4

19

Fanconi anaemia

0

5

Osteopetrosis

0

6

Primary immunodeficiency

1

12

5/18

42/142

Number
Sex (M/F)
Age in months (mean ± SE)

P-value

Underlying diseases

Donor: related/unrelated
Stem cell source

0.907
0.931

Peripheral blood stem cell

13

85

Bone marrow

2

5

Cord blood unit

8

94

8/15

72/112

Grade I-II

14

89

Grade III-IV

8

53

MAC/RIC

20/3

106/24

0.999

TBI-containing/without

11/12

55/129

0.098

Bu-containing/without

10/13

106/78

0.265

Antithymocyte globulin (Y/N)

18/5

150/34

0.777

10/13

105/79

0.267

Human leukocyte antigen: match/mismatch

0.155

0.822

Acute GVHD in patients who engrafted

Conditioning regimen

Disease status at HSCT (CR or CP/AD)

AD=active disease; BKV-HC=BK virus-associated haemorrhagic cystitis; CP=chronic phase (for CML only); CR=complete remission; GVHD=graftversus-host disease; HSCT=haematopoietic stem cell transplantation; MAC=myeloablative conditioning; MDS=myelodysplastic syndrome; RIC=reducedintensity conditioning.
*P-value of less than 0.05 was considered statistically significant.
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umbilical cord blood (n=112). Conditioning therapy
consisted of a myeloablative regimen (n=180) or reduced
intensity conditioning (n=27). Donor stem cell source
included 42 human leukocyte antigen-identical siblings, 160
unrelated donors, and 5 phenotypically matched parental
stem cells. Thirty-five (16.9%) patients were tested for BKV
at our institution during the study period.
BKV-HC was diagnosed in 23 patients. The
demographic and clinical characteristics of the patients who
acquired BKV-HC are shown in Table 2. There was a trend
for a higher incidence after myeloablative conditioning.
The median age at HSCT was 12.8 years (range: 5.8-18.6).
The median time to HC was 22 days (range: 4-42). There
were 2 cases of grade I (9%), 10 (43%) grade II, 2 (9%)
grade III, and 9 (39%) grade IV. Six of 9 grade IV cases
occurred in recipients of cord blood transplants. Overall,
the cumulative incidence was 11.1% at day 100 (Figure 1).
The median peak of the urine BKV load was 3.6x108 copies/
mL (range: 5.0x10 5 -3.1x10 10). There was no direct
correlation between viral load and severity grading of HC.
Seven children had a concomitant CMV antigenaemia.
Seven patients required Foley catheter drainage with
bladder rest. One of 7 patients also received intravenous
cidofovir, and 1 patient received hyperbaric oxygen in
conditions unresponsive to Foley catheter drainage greater
than 10 days. The dose of cyclosporine was decreased if
required. Moreover, clinical resolution of HC usually
occurred earlier than negative BKV PCR. A reduction of
>1 log in the BKV load was found in 22 patients, while 1
patient was treated with cidofovir but eventually died of
multi-organ failure. Only older age was associated with
risk of BKV-HC on univariate analysis (p<0.001) and
remained the only significant factor on multivariate logistic
regression. Clinical improvement was observed in all cases
who survived.
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foscarnet use were risk factors for HC. 10 The urologic
manifestations range from microscopic haematuria to severe
haemorrhage with obstructive renal failure. However, no
standard and evidence-based treatment escalation algorithm
has been widely adopted yet.4,11
Around half of the recipients following allogeneic HSCT
present BK viruria at some point after HSCT and about 540% of the patients subsequently develop active HC.4,12-14
Similar to other studies, our study also found older age to
be a risk factor for the development of HC in children.14,15
However, the exact pathogenetic link between BKV and
HC remains enigmatic. This leads to the speculation
that the increased rate of BKV-HC with elevated CSA levels
might have been mediated in part by the immunosuppression
in patients with supratherapeutic CSA levels. It is essential
to reduce immunosuppressive therapies in patients with
BKV-HC, and most patients recover with conservative
care.16,17
BKV-HC after HSCT is the result of a complex
interaction of donor type and preparative regimen intensity.
GVHD is a common complication of allogeneic HSCT.
As in other study cohorts, 4,12 no correlation was found
between BKV-HC and acute GVHD or mortality rate. In
addition, we provide further insight: (i) older age represented
a high-risk subgroup of developing BKV-HC after HSCT;
(ii) no correlation was found between BKV-HC, donor
source, conditioning regimen, and disease status. The
majority of our patients recover through conservative
management including dosage reduction of cyclosporine and
prolonged Foley catheter drainage with bladder rest. In
addition, hyperbaric oxygen (HBO) may benefit patients

Discussion
HC occurs in 5%-68% of patients after HSCT, and
patients with HC tend to have higher peak urine viral loads
and excrete much larger amounts of BKV in the urine.6,7
Since the routine use of mesna uroprotection had
significantly reduced cyclophosphamide toxicity, earlyonset of HC was rarely mentioned by respondents in our
study. BKV is the most important pathogen of late-onset
HC after HSCT.8,9 The pathogenesis leading to BKV-HC
has not been elucidated. In competing risk analyses, BKV
viruria ≥107 copies/mL, older age, CMV reactivation and

Figure 1
Cumulative incidence of BK virus-associated
haemorrhagic cystitis.
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Table 2 Demographic and clinical characteristics of patients with post haematopoietic stem cell transplantation BK virus-associated
haemorrhagic cystitis
Pt Sex

Age
(y)

Diagnosis Transplant Conditioning Immunosuppressant Concurrent HC Peak urine viral Treatment
HC
outcome
Type
regimen
CMV
Grade
loadx103
reactivation
copies/mL

1

F

13.0 Thalassaemia Unrelated Myeloablative
cord blood

ATG + CSA + MP

Yes

IV

3925.9

CSA reduction
Foley

Cure

2

M

11.9

ALL

Unrelated Myeloablative
cord blood

ATG + CSA + MP

Yes

IV

2578.1

CSA reduction,
Foley, cidofovir
Ciprofloxacin

Died

3

M

16.3

AML

Unrelated Myeloablative
cord blood

ATG + CSA + MP

Yes

II

62548.6

CSA reduction

Cure

4

F

16.5

SAA

Allogeneic
related

CSA + MTX

No

II

23735682.6

CSA reduction
Ciprofloxacin

Cure

5

F

16.5

ALL

Allogeneic Myeloablative
unrelated

ATG + CSA + MTX

Yes

II

30896564.6

CSA reduction

Cure

6

M

11.8

ALL

Allogeneic Myeloablative
related

CSA + MTX

No

II

9484685.4

CSA reduction

Cure

7

F

11.8

AML

Allogeneic Myeloablative
related

CSA + MTX

No

II

360440.6

CSA reduction

Cure

8

F

5.8 Thalassaemia Unrelated Myeloablative
cord blood

ATG + CSA + MP

No

II

1933076.5

CSA reduction

Cure

9

F

13.5

No

II

180183.6

CSA reduction

Cure

10

F

10.4 Thalassaemia Unrelated Myeloablative
cord blood

ATG + CSA + MP

No

III

692610.4

CSA reduction

Cure

11

F

15.8

ATG + CSA + MTX

No

I

492556.5

CSA reduction

Cure

12

F

12.7 Thalassaemia Unrelated Myeloablative
cord blood

ATG + CSA + MP

No

IV

497.5

CSA reduction Cure
Foley, Ciprofloxacin

13 M

10.4 Thalassaemia Unrelated Myeloablative
cord blood

ATG + CSA + MP

No

IV

664233.7

CSA reduction Cure
Foley, Ciprofloxacin

14

F

9.2

ALL

Allogeneic Myeloablative
unrelated

ATG + CSA + MTX

No

IV

165461.0

CSA reduction
Foley

Cure

15 M

10.1

ALL

Allogeneic Myeloablative
unrelated

ATG + CSA + MTX

No

III

38806.1

CSA reduction

Cure

16 M

12.8

SAA

Unrelated
cord blood

ATG + CSA + MP

Yes

IV

2293946.6

CSA reduction
Foley, HBO

Cure

17 M

17.5

AML

Allogeneic Myeloablative
unrelated

ATG + CSA + MTX

No

IV

58617.8

18 M

9.6

AML

Allogeneic Myeloablative
unrelated

ATG + CSA + MTX

Yes

II

13983.8

CSA reduction
Ciprofloxacin

Cure

19

F

17.8

SAA

Allogeneic Myeloablative
related

CSA + MTX

No

II

97676.9

CSA reduction

Cure

20 M

10.2

ALL

Allogeneic Myeloablative
unrelated

ATG + CSA + MTX

No

II

31810.9

CSA reduction

Cure

21

F

14.2

ALL

Allogeneic Myeloablative
related

CSA + MTX

No

I

898947.1

CSA reduction
Ciprofloxacin

Cure

22 M

7.6

SAA

Allogeneic Myeloablative
unrelated

ATG + CSA + MTX

No

IV

2325106.8

CSA reduction
Ciprofloxacin

Cure

23 M

6.0

CGD

Unrelated Myeloablative
cord blood

ATG + CSA + MP

No

IV

2276943.6

CSA reduction
Ciprofloxacin

Cure

AML

ALL

Reduced
intensity

Allogeneic Myeloablative ATG + CSAA + MTX
unrelated

Allogeneic Myeloablative
unrelated

Reduced
intensity

CSA reduction Cure
Foley, Ciprofloxacin

ALL=acute lymphoblastic leukaemia; AML=acute myeloid leukaemia; ATG=antithymocyte globulin; CGD=chronic granulomatous disease; CMV indicates
cytomegalovirus; CSA=cyclosporine; HBO=hyperbaric oxygen; HC=haemorrhagic cystitis; MP=methylprednisolone; MTX=methotrexate; SAA=severe
aplastic anaemia
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with BKV-HC after HSCT.11,18,19 HBO therapy promotes
capillary angiogenesis and the healing process in damaged
tissue and has been extensively evaluated in the management
of adults with radiation-induced HC and cyclophosphamideinduced HC.20-22 Fluoroquinolone antibiotics may be more
effective as prophylactic agents against BKV-HC rather than
therapeutic agents.2 Cidofovir has emerged as an effective
agent for the treatment of BKV nephropathy, but its use for
BKV-HC in paediatric HSCT recipients has not yet been
established as a standard therapy.23
The results of our study provide important insights as
follows: firstly, most patients had received myeloablative
conditioning regimens and there was a trend toward higher
grade of HC in cord blood transplant recipients; secondly,
the grade of BKV-HC is not correlated with quantitative
BK viruria. However, a limitation of our study is that we
did not measure BK viraemia. Others have shown an
association between plasma viral load and development of
HC.24,25 Another limitation is the lack of information on
other viruses, such as adenovirus, which can also lead to
HC. Furthermore, renal biopsy is not routinely performed
in such instances because the risks of bleeding seem to
outweigh the benefits. The diagnosis of BKV nephropathy
was based on a combination of renal biopsy to demonstrate
viral cytopathic changes, urine cytology and quantitative
viral load in plasma.26
Treatment beyond conservative approach entails higher
risk for side effects, and treatment escalation proportional
to HC intensity is warranted. One of the important
limitations of this study was that not all patients were tested
for BKV and we were uncertain whether asymptomatic
patients might also carry BKV. Prospective studies are
needed to better define the morbidity of BKV disease and
to properly inform the impact of future prophylaxis and
treatment trials.
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The Effect of Sucrose on the Control of Pain Secondary to
Retinopathy of Prematurity Screening:
Randomised Controlled Trial
D BENZER, O SERCE PEHLEVAN, M KARATAS GULER, T GURSOY, F OVALI, G KARATEKIN

Abstract

Introduction: Pain control during interventions may be able to prevent long term impact of pain on infants'
neurodevelopmental outcome. We would like to examine the efficiency of sucrose intake on pain control
during retinopathy of prematurity examination. Methods: Sixty-four infants were included in the study
between December 2010 and September 2011. They were randomised into three groups as repeated doses
of 0.2 ml distilled water, repeated doses of 0.2 ml sucrose, and single dose of 0.6 ml sucrose group.
Premature infant pain profile, peak heart rate, oxygen saturation (SpO2), and characteristics of crying were
evaluated during eye examination. Results: The only significant difference of median pain scores was on
the left eye at 30 seconds [7.5 (11), 8 (12), 9 (9) in repeated low doses and single high dose of sucrose, and
placebo group, respectively] (p=0.015). Heart rate and SpO2 (p=0.67 and p=0.21) were not different between
groups. Crying time was shorter (p=0.028) and severity of crying was lower (p=0.009) in groups that
received sucrose compared with placebo. Discussion: Sucrose may lead to sucking, swallowing and decrease
crying by stimulating taste sensation, thus may result in misinterpretation of the subjective parameters of
pain score, considering that it has no influence on objective criteria of pain.
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Introduction
Infants are exposed to many painful procedures for
diagnostic and therapeutic purposes in the intensive care
unit. Inadequate pain relief may result in increased pain
sensitivity over time and altered responses to pain later in
life.1,2 Autonomic pathways for pain processing develops
basically from mid to late gestation, and suboptimal
inhibitory mechanisms play a major role in increased pain
sensitivity.3 Repetitive pain during the neonatal period may
cause permanent or long-term changes in the immature
brain.4,5 It is therefore important to take precautions for pain
relief, early diagnosis of pain sensation and provide effective
therapy.
Screening for retinopathy of prematurity (ROP), is one
of the invasive painful procedures conducted in the neonatal
intensive care unit, is performed at postnatal age four to six
weeks in order to diagnose and provide treatment early for
one of the major causes of blindness in childhood, and its
examination is recommended with certain intervals
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depending on the stage of the ROP.6 Recent studies have
shown transient changes in blood pressure, heart rate,
respiratory rate, and oxygen saturation during highly painful
ROP screening. 3,7-10 There is a need for reducing pain
secondary to ROP examination in a safe and effective way
in premature infants. Recent studies on various minor and
major interventional procedures have focused on reliable
and easy-to-perform non-pharmacological methods in
providing pain relief; however, there are limited studies on
the efficiency of these methods in the ROP examination. In
addition, these limited studies are highly heterogeneous due
to different study designs.11-16 Therefore, the present study
evaluated the effect and side effect profile of repeated low
doses or relatively high single dose of sucrose which is one
of those non-pharmacological agents that acts by activating
lingual sweet taste receptors and releasing endogenous
opioids in providing pain relief during ROP screening in
premature babies.3

Methods
This study was designed as a prospective, randomised,
double-blinded, placebo-controlled study, and conducted
between December 1, 2010 and August 31, 2011 after
obtaining approval from the ethics committee at Zeynep
Kamil Maternity and Children's Training and Research
Hospital, Neonatology Unit, Turkey. Being a tertiary center
in its region, the patient population of our hospital consists
of high-risk and complicated neonates and mothers who
require multidisciplinary care, and our patients often include
the neonates of mothers with inadequate antenatal care. The
Neonatology Unit is a 60 bed unit accepting only inborn
infants with approximately 1500 annual admissions. Twentyfive percent of admissions were very low birth neonates.
The premature infants, who underwent first ROP
examination and who met the criteria as outlined by the
American Academy of Pediatrics, were enrolled in the study
after parental informed consent was obtained.6 The infants
that received invasive or noninvasive mechanical ventilator
support during first ROP screening, and systemic analgesics
or sedative agents during the procedure, infants with
intracranial haemorrhage and those having asphyxia, infants
that underwent cardiopulmonary resuscitation and those with
congenital anomaly were excluded from the study. The
infants were divided into three groups; 0.2 ml distilled water
(placebo) given by mouth using a syringe two minutes
before, during, and after the procedure with two minute
intervals (n=21) (Group 1); 0.2 ml sucrose 24% given by
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mouth using a syringe two minutes before, during, and after
the procedure with two minute intervals (n=22) (Group 2);
infants that received 0.6 ml sucrose 24% given by mouth
using a syringe two minutes before the procedure, and
applied empty syringe during, and after the procedure with
two minute intervals (n=21) (Group 3). Both of the solutions
were colorless. The interventions were drawn into syringes
which were covered by identical label to prevent inspection
of the contents of the syringe and keep the study as doubleblinded. Empty syringe was applied after the single dose of
sucrose as placebo instead of distilled water to prevent the
impulses for sense receptors in group 3. The infants were
randomly assigned to one of the three groups using a
computer generated randomisation program. A nurse who
administered the interventions provided by the pharmacy
opened sealed envelopes with instructions on infant group
assignment. The babies were fasted for two hours before
and after ROP examination considering the side effects of
analgesics and mydriatics. The ophthalmologic examination
was performed by a single ophthalmologist (MKG).
Mydriasis was produced by administering tropicamide
(0.5%) and phenylephrine HCl (2.5%) drops twice 60
minutes before ROP examination with 10-minute intervals.
Topical local anesthetic drops (Proparacaine; Alcaine® drops
0.5%) were applied in all infants 30 seconds before ROP
examination. Each infant was equipped with an oxisensor
connected to a Nelcor pulse oximeter (Ovidien RMS). All
the infants were video-recorded during ROP screening.
Video recordings and pulse oximeter recordings were
displayed on a single screen. Left eye was examined firstly
followed by the right eye. Detecting the presence and severity
of pain accurately constitutes a challenge in infants, who
are unable to express pain sensation. The premature infant
pain profile (PIPP) score which was one of these scoring
systems for overcoming this problem was set as the primary
outcome measure. PIPP scoring system consists of three
behavioural indicators (brow bulge, eye squeeze, and
nasolabial furrow), two physiological indicators (heart rate,
oxygen saturation), and two contextual variables (gestational
age and behavioural state) that are used to assess pain.17
Scores can range from one to twenty-one. PIPP scores under
seven indicate no pain, scores between seven and 12 are
indeterminate, and scores above 12 indicate significant pain.17
The frequency of tachycardia (>180 bpm), bradycardia
(<100 bpm), desaturations (<85% for 10 seconds), crying
time (minute), and the degree of cry (1 to 5 points) were set
as the secondary outcome measures. The primary and
secondary outcome parameters at baseline before
examination, immediately after administration of local
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anesthetic drops, at 30 seconds, 60 seconds, and two minutes
after placement of the speculum for both eyes, and at four
minutes for right eye by watching video records were
evaluated by the same investigator (OSP) who was blinded
to the subject assignment. The possible side effects of
sucrose like gastrointestinal intolerance (increased gastric
residuals, abdominal distention), apnoea, or requirement of
mechanical ventilation were monitored within 12 hours after
ROP examination. The effects of different doses of sucrose
in providing pain relief during ROP screening, the
association of the possible effect with the dose and
administration frequency and duration of the effect, and side
effects of sucrose were evaluated. Furthermore, it was also
investigated if PIPP score that contain subjective
behavioural parameters in the evaluation of pain was
correlated to more objective parameters such as heart rate
and oxygen saturation (SpO2).
Statistical Methods

NCSS (Number Cruncher Statistical System, Utah, USA)
2007 Statistical Software was used in the statistical analysis.
The variables were expressed as mean, standard deviation,
median, ranges, and the categorical variables were expressed
as frequency and percentage. The assumption of normality
for continuous variables was checked using the ShapiroWilks test. Oneway Anova test was used to compare
normally distributed variables, and Turkey HDS test was
used in post hoc analysis of them. In addition, Kruskal Wallis
test was used to compare the variables between groups which
were not distributed normally, and Mann Whitney U test
was used in post hoc analysis of these variables. Pearson
Chi Square test was used in comparing qualitative data.
G*Power (v3.1.7) statistical program was used in power
analysis. A pilot study which composed of fifteen infants
per group with similar findings was conducted prior to the
main study. The power of the study was expressed as 1-β
(β=Type II error). Means and standard deviations of the
results were referenced. While assuming a three-point
difference in PIPP scores between two groups was clinically
significant, the effect size (d) was calculated as 0.937 for
achieving 80% power for α=0.05. As a result, minimum
number of infants was determined as 20 per group.

Results
Seventy-six neonates were assessed for eligibility. The
neonates that received invasive or noninvasive mechanical
ventilator support during the first ROP screening (n=2), and
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systemic analgesics or sedative agents (n=1) during the
procedure, and those having asphyxia (n=2), neonates with
congenital anomaly (n=2), and neonates for which their
parents did not provide informed consent (n=3) were
excluded from the study. Sixty-six neonates were
randomised. Neonates with intracranial haemorrhage (n=1)
in group 1, and those that underwent cardiopulmonary
resuscitation (n=1) in group 3 were excluded after
randomisation. A total of 64 patients were included in the
study.
Time of the eye examination between group 1 and group
2 was the only significant difference in demographic features
of the groups (Table 1).
The PIPP score of the left eye at 30 seconds was
significantly lower in the 0.6 ml single dose of sucrose group
(group 3, n=21) and repeated dose of 0.2 ml sucrose group
(group 2, n=22) compared to placebo group (group 1, n=21)
(p=0.015) (Table 2) (Figure 1). The PIPP scores were not
statistically different between low and relatively high dose
sucrose groups. There was no significant difference between
the groups in terms of the PIPP scores of the right eye (Table
2). There was also no significant difference between the
three groups in terms of peak heart rate and SpO2 (p>0.05)
(Table 2).
During the examination, oxygen demand increased in four
patients in the placebo and 0.6 ml single dose sucrose groups
and three patients in the 0.2 ml repeated dose sucrose group.
The crying behaviour of the infants during ROP screening
was summarising in Table 3. Crying duration was shorter
(p=0.028) and severity of crying was lower (p=0.009) in
groups receiving sucrose compared with placebo. Also,
crying behaviour difference between low and high dose
sucrose, was not statistically significant (p>0.05).
After the examination, none of the patients had possible
side effects of sucrose monitored within 12 hours.

Discussion
Repetitive painful stimuli increase pain sensitivity by
affecting pain threshold.18 Therefore; we included only the
infants who would undergo ROP screening for the first time
in order to standardise pain sensitivity in this study. Finally,
low or relatively high dose sucrose administration reduced
PIPP scores, and crying behaviour at 30 seconds of ROP
examination; however, no effect was observed on the peak
heart rate and SpO2 that are more objective criteria for pain
perception, and the observed effect was not sustained with
the administration of repeated low doses of sucrose during
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examination. Sucrose concentration, doses, administration
time, and frequency vary between the studies (Table 4). In a
consensus statement for the prevention and management of
pain in the newborn, using pacifier with 0.1-0.4 ml 12%24% sucrose for preterm infants is recommended as a pain
relief measure.19 In Cochrane review, even small doses of
sucrose as 0.05 ml was effective in pain control during heel
lance or venipuncture. 20 Also, there were studies that
determined lower PIPP scores in the sucrose group with a
dose application of 0.1 or 0.2 ml 24% than control group
during ROP screening.13,16 ROP examination is more painful
than venipuncture or heel stick, and caution should be taken
when comparing studies undertaken on procedures involving
different areas of the body which may have different pain
sensitivity.16 Furthermore, the long term adverse effect of
sucrose intervention is not clear, yet. So, we aimed to find
optimal minimum dose for pain control during ROP
screening, and preferred to study the efficacy of the repeated
0.2 ml or single 0.6 ml 24% sucrose doses. As a result,
although both low and relatively high dose administration
of sucrose decreased PIPP score at 30 seconds of the
examination, there was no significant difference in the
efficacy of sucrose on PIPP scores between low and
relatively high dose sucrose group. It was observed that of
all studies, those where the sucrose and placebo groups were
Table 1

combined with other non-pharmacological methods reported
the potent effects of sucrose to decrease PIPP score,3,12,13,16
except the one by Rush et al (Table 4).15 However, in the
latter study sucrose has been administered 15 minutes before
the examination. Whereas sucrose should be administered
approximately two minutes before the procedure, in order
to maximise its analgesic effects. Parallel to the results of
all these studies, the sucrose and the placebo isolated or
combination to nipple, four groups were compared by Boyle
et al and the sucrose alone found to be ineffective in reducing
PIPP score while it is effective when combined with the
nipple. 14 In our study, in order to demonstrate the
independent effect of sucrose we wanted to use sucrose
alone. Similarly, Grabska et al, did not combined the sucrose
with other methods and reported that the sucrose was
ineffective to reduce the PIPP score.11 The dosage of sucrose
in our study was low compared to Grabska et al's, but our
sample size was larger.
The hypothesis that repeated lower doses may be more
effective than single dose is another part that requires
consensus. Johnstone et al did not recommend the use of
multiple repeated doses of sucrose for preterm neonates less
than 32 weeks of age.21 On the other hand, a Cochrane review
reported a study that determined low and repeated doses of
sucrose increased analgesia in minor interventions, and this

Demographic features of the groups that underwent first retinopathy of prematurity screening
Group 1
(n=21)

Group 2
(n=22)

Group 3
(n=21)

P

Male, n (%)

10 (47.6)

7 (31.8)

12 (57.1)

0.241a

Birth weight (grams), mean±SD

1215±376

1242±337

1194±319

0.106b

Gestational age (weeks), mean±SD

29.8±3.1

29.5±2.5

30.3±2.2

0.598b

Postconceptional age (weeks), mean±SD

34.2±2.9

33.4±1.8

34.5±1.9

0.262b

APGAR score (1st minute), median (range)

7 (6)

6 (5)

5 (7)

0.240c

APGAR score (5th minute), median (range)

9 (4)

8 (4)

8 (4)

0.481c

Antenatal steroid users, n (%)

10 (47.6)

16 (72.7)

14 (66.7)

0.210a

Time of eye examination (days), mean±SD

28.8±4.6

24.2±6.2

25.7±6.0

0.034c*
(G 1-2)c;
0.029

Invasive mechanical ventilation, n (%)

14 (66.7)

15 (68.2)

14 (66.7)

0.993a

Duration of mechanical ventilation (days), median (range)

8.5 (40)

5.0 (13)

4.5 (27)

0.256c

Noninvasive ventilation, n (%)

6 (28.5)

7 (31.8)

7 (33.3)

0.943a

Duration of supplemental oxygen by incubator or hood (days), mean±SD

13±12.8

10.8±9.5

9.2±8.4

0.481c

Group 1, Sterile water; Group 2, Repeated doses of 0.2 ml sucrose; Group 3, Single dose of 0.6 ml sucrose
G1-2, Group 1 vs Group 2
a
Pearson Chi Square test; bOneway ANOVA test; cKruskal Wallis test (post hoc Mann Whitney U test); *p<0.05
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Peak heart rate, oxygen saturation, and pain scores of the infants during first retinopathy of prematurity screening

Parameter
Heart rate (bpm),
mean±SD

Group

Baseline

After
Alcaine®

Left eye Left eye
30 sec
60 sec

Left eye Right eye
2 min
30 sec

1
2
3

145±16
135±22
147±18
0.130

136.±19
137±18
150±16
0.056

145±23
139±22
148±20
0.386

141±23
135±30
140±23
0.755

143±20
143±19
152±19
0.225

143±25
144±22
141±26
0.918

141±20
140±25
146±25
0.674

137±20
140±22
135±27
0.803

139±21
142±21
139±21
0.925

1
2
3

96±4
97±3
96±4

95±4
95±6
97±4

93±5
94±7
94±5

95±3
94±7
92±12

96±3
94±7
94±8

94±4
94±6
92±9

95±5
92±8
94±7

96±4
96±5
96±5

97±3
96±5
97±3

0.790

0.466

0.645

0.463

0.526

0.648

0.473

0.932

0.901

3.0 (5)
3.0 (5)
3.0 (5)

3.0 (6)
3.5 (9)
3.0 (11)

9.0 (9)
7.5 (11)
8.0 (12)

7.0 (10)
6.0 (13)
6.0 (10)

4.5 (11)
5.0 (11)
6.0 (10)

7.0 (12)
7.,0 (12)
6,0 (10)

5.0 (12)
5.5 (10)
5.0 (13)

3.0 (11)
4.0 (8)
3.0 (7)

3.0 (9)
4.0 (8)
2.0 (4)

0.204

0.782

0.647

0.707

0.630

0.812

0.270

Pa
SpO2 (%),
mean±SD
Pa
PIPP,
median (range)
Pb

1
2
3

0.015*
0.712
(G1-2; 0.007)
(G1-3; 0.021)

Right eye Right eye Right eye
60 sec
2 min
4 min

Group 1, Sterile water; Group 2, Repeated doses of 0.2 ml sucrose; Group 3, Single dose of 0.6 ml sucrose.
G1-2,Group 1 vs Group 2; G1-3, Group 1 vs Group 3.
PIPP, premature infant pain profile; aOneway ANOVA test (post hoc Turkey HSD test); bKruskal Wallis test (post hoc Mann Whitney U test); *p<0.05

Table 3

Crying behaviour of the infants during first retinopathy of prematurity screening
Group 1
(n=21)

Group 2
(n=22)

Group 3
(n=21)

P

Post Hoc

4.0 (4)

2.0 (5)

3.0 (4)

0.009*

Duration of cry (minutes), median (range)

4.0 (4)

2.0 (5)

3.0 (4)

0.028*

G1-2; 0.002
G1-3; 0.018
G1-2; 0.003
G1-3; 0.046

Right eye
Degree of cry, median (range)
Duration of cry (minutes), median (range)

4.0 (4)
4.0 (4)

3.0 (5)
2.0 (5)

3.0 (5)
3.0 (5)

0.286
0.183

Left eye
Degree of cry, median (range)

NS
NS

Group 1, Sterile water; Group 2, Repeated doses of 0.2 ml sucrose; Group 3, Single dose of 0.6 ml sucrose
G1-2, Group 1 vs Group 2; G1-3, Group 1 vs Group 3.
NS: Non significant; *p<0.05

Figure 1
The premature infant pain profile
(PIPP) scores during the first retinopathy of
prematurity screening.
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Table 4 The studies that evaluated the efficiency of sucrose in secondary pain prophylaxis during the retinopathy of prematurity
screening
Number
of cases

Evaluated Sucrose
groups
concentration
& dose

Administration ROP
Evaluated
time according examination parameters
the procedure of pain
& frequency

32
(Grabska
et al)

- Sucrose
- Sterile
water

23
(Gal et al)

- Swaddle 24% (2 ml)
+sucrose
- Swaddle
+sterile water

- Examining in
the arms
- Before two
minutes

30
(Mitchell
et al)

- Sucrose
+nipple
- Sterile
water
+nipple

40
(Boyle
et al)

24%
- Once
<1 kg=0.12 gr - Before two
1-1.5 kg=0.24 gr minutes
1.5-2 kg=0.36 gr
2 kg>0.48 gr

Time for the
evaluation

Result

Repeated

PIPP, PHR,
Before procedure,
SpO2,
during and after
blood pressure, procedure
respiratory rate,
crying time

Only differenc
was lower SpO2
in the sucrose
group than
placebo

First

PIPP score

1 and 5 minutes
before procedure,
during procedure,
and 1 and 5 minutes
after procedure

PIPP scores were
higher in the
placebo group
during procedure,
no difference after
procedure than
control group

- During the
Repeated
procedure, three
times with two
minutes intervals

PIPP score

Before procedure
after local anesthetic
administration, 30, 60,
90, and 120 seconds
during examination

PIPP scores
were lower during
procedure in the
sucrose+nipple
group than control
group

- Sterile
33%
water
(1 ml)
- Sucrose
- Sterile water
+nipple
- Sucrose
+nipple

- Before
two minutes

PIPP score

When speculum is
first placed on
the eye

No difference
between sterile
water and sucrose
groups. PIPP scores
lower in groups
containing nipple
than others

30
(Rush
et al)

- Control
group
- Swaddle
+nipple
+sucrose

24%
(saturated
gauze pad)

- Swaddle+
Repeated
sucrose 15
minutes before
- Cuddle 15
minutes before
and after

SpO2, PHR,
respiratory
rate, crying
time

30 minutes before
No difference
proparacaine apply,
between groups
5 minutes before
procedure and at three
time points during
procedure, 5 minutes
after procedure

40
(Osullivan
et al)

- Sterile
water
+swaddle
+nipple
- Sucrose
+nipple
+swaddle

24%
(0.2 ml)

- Before two
minutes

First

N-PASS score, When speculum is
PHR, SpO2
first placed on the
eye and while scleral
examination is
performed

N-PASS score
was lower in the
sucrose group than
control group

64
(Dilli
et al)

- Sucrose
24%
+nipple
(0.5 ml/kg)
- Sterile water
+nipple

- Before two
minutes

First

PIPP, PHR,
When speculum
SpO2,
is first placed on
blood pressure, the eye
respiratory rate,
crying time

PIPP score and
crying time
were lower in
the sucrose+nipple
group than control
group

24%
(0.1 ml)

Repeated

N-PASS, Neonatal Pain, Agitation and Sedation Scale; PHR, peak heart rate; PIPP, premature infant pain profil; SpO2, oxygen saturation
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effect lasted for approximately four minutes.20 However,
favoruable effects of repeated low doses of sucrose were
not determined in our study.
Pain assessment is a necessary part of neonatal pain
management, as an indication for initiating therapy, as well
as assessing its effectiveness. However, the presence and
severity of pain accurately constitute a challenge in infants,
who are unable to express pain sensation. Many scoring tools
have been developed to overcome this problem. We
preferred to use PIPP scoring tool due to the fact that it
combines behavioural and physiologic variables, has utility
in premature and mature infants, and can be used to monitor
neonatal pain on a routine basis in many neonatology units.
Nevertheless, many signs used in these assessment tools
require the subjective evaluation by observers. So, we
investigated if PIPP score that contain also subjective
behavioural parameters in the evaluation of pain was
correlated to more objective parameters such as heart rate
and SpO2. However, the favoruable effect of sucrose on PIPP
score and also on crying behaviour was not observed on the
peak heart rate and SpO2 that are more objective criteria for
pain perception. We suggest that sucrose may trigger
sucking, licking, and swallowing behaviour due to the
stimulation of taste sensation, and this may affect subjective
behavioural parameters (e.g. brow bulge, eye squeeze, and
nasolabial furrow) of PIPP scoring by affecting facial
expression and cause misinterpretation. Sucrose may
influence crying behaviour which may be resulted from
starving in addition to pain by stimulating taste receptors.
We did not observe any side effect associated with
repeated low or relatively high and single dose sucrose in
the short-term follow-up period. However, the effects of
sucrose on long-term neurodevelopmental outcomes remain
unknown.3 Our study did not evaluate long-terms effects of
sucrose. It is one of the limitations of the study. In addition,
the present results cannot be generalised to extremely
preterm and sick infants due to inclusion of only stable infants
in the present study. The future studies designed with higher
doses of sucrose and larger sample size, evaluating
physiological markers in combination with biochemical
indicators of pain response are required to determine the
exact and independent effect of sucrose on pain control
during ROP examination.
In conclusion, though the sucrose implementation seems
to have positive effect on crying behaviour and reducing
the PIPP score, without proving the effects on objective
criteria investigated in this study, further studies are needed
for sucrose to recommend it in routine use in pain control
during ROP examination.
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Red Blood Cell Distribution Width and Transient Tachypnoea
of the Newborn
H COSAR, O YILMAZ, Y BULUT, M TEMUR

Abstract

The relationship between the red blood cell distribution width (RDW) and transient tachypnoea of newborn
(TTN) was evaluated. Sixty-nine neonates with TTN and 64 healthy neonates were recruited into our
study. Compared with the controls, neonates with TTN had significantly higher values of RDW, mean
corpuscular volume and haemoglobin but lower platelet counts. The duration of the tachypnoea would not
alter the RDW.

Key words

Inflammation; Red blood cell distribution width; Transient tachypnoea of newborn

Introduction
By definition, tachypnoea of newborn (TTN) refers to
rapid respiration (>60 bpm), grunting and retraction
occurring within six hours after birth in infants who do not
show evidence of infection and the oxygen requirement
seldom rise above 40%; the chest radiograph usually shows
interstitial or pleural fluid accumulation, prominent
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interlobar fissures, perihilar vascular markings and increased
aeration. These symptoms often resolve in 48 hours,
occasionally last as long as five days. The condition is more
common in term infants born by elective caesarean section.
The pathophysiology of TTN is not completely clarified.
The probable factor is decrease in fetal lung liquid
reabsorbing ability of amiloride-sensitive sodium channels
as a result of increased catecholamine exposure in birth.1-3
Red blood cell distribution width (RDW) indicates
heterogeneity of erythrocyte volume in circulation and
routinely it is reported as a component of complete blood
count (CBC) without incurring additional cost. RDW is
calculated by dividing standard deviation of red blood cell
volume by mean corpuscular volume (MCV) and multiplying
the product by 100. Higher RDW values indicate increase
in variations of RBC volume. It is mainly used for the
differential diagnosis of microcytic anaemia.4,5
Although the mechanism of increased RDW is not known,
higher RDW levels demonstrate its association with
inflammatory and ischaemic processes in adult patients.
Current studies have detected an association between RDW
with pulmonary embolism, pneumonia, sepsis and acute
myocardial infarction and RDW has been correlated with
the prognosis in adult patients with acute myocardial
infarction.5-10 But there are limited data about relationship
between RDW and newborn population especially in TTN.
Therefore, in this study, we compared RDW levels in healthy
newborns and those with TTN in order to investigate the
potential role of RDW in the TTN.
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Materials and Methods
Study Design

This prospective study was approved by the local
Institutional Review Board. Written informed consent was
obtained from all parents and the investigators complied
with the ethical principles stated in the Helsinki Declaration
of the World Health Organization in all stages of the study.
The study was performed in the Department of Children's
Health and Diseases of Manisa Merkez Efendi Government
Hospital between 01/01/2013 and 30/06/2014. Summary
of the study protocol was explained by one of the
investigators to the parents of the new-borns using easily
understandable terms and the parents were requested to
participate in the study.
Study population consisted of healthy new-borns with
TTN; all of them were delivered by spontaneous vaginal
births. An asymptomatic group of infants of matched
gestation and birth weight were also recruited as the controls.
TTN subjects were recruited from our Neonatal Intensive
Care Unit in the first 24 hours of postnatal age. And the
control group subjects were recruited from our delivery
room in the first 24 hours of postnatal age. None of the
pregnant women underwent pharmacological induction or
received antibiotherapy within 48 hours before the
deliveries. Physical examination of all new-borns was
performed by the same researcher (HC). All new-borns were
of Caucasian race.
The diagnosis of TTN was made in accordance with the
International Classification of Diseases, Tenth Revision code
of P22.1. Inclusion criteria were the following: 1) respiratory
rate higher than 60 per minute within six hours after delivery,
grunting sounds with breathing, flaring of the nostrils,
retractions; 2) tachypnoea lasting for at least 12 hours;
3) chest radiograph indicating at least one of the following:
increased aeration on chest X-ray, flattening of the ribs, fluid
accumulation in the interlober fissures and costophrenic
angle, vascular congestion and depression of the
diaphragmatic domes or increased anteroposterior diameter
or both; 4) exclusion of either known respiratory (meconium
aspiration, respiratory distress syndrome, pneumonitis,
and congenital heart diseases) or nonrespiratory disorders
(hypocalcaemia, persistent hypoglycaemia, and
polycythaemia) likely to cause tachypnoea. 3,11 Babies
diagnosed with TTN were chosen for patient group.
Respirology rates of babies in patient group were followed
up hourly and improvement time of their tachypnoea was
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noted down in the form.
Exclusion criteria for both the TTN and control groups
included those born before 36 weeks or those with low
birth weight of <2,500 g. Neonates older than 24 hours
and those with perinatal asphyxia, meconium aspiration
syndrome, congenital malformations, suspected earlyonset neonatal sepsis (EONS), congenital infections
associated with the TORCH complex or metabolic disease
were excluded. Infants whose parents refused to give their
written consent were also not included. Suspected EONS
criteria were positive clinical signs of sepsis (feeding
intolerance, vomiting, abdominal distension, temperature
instability, jaundice, sclerema, lethargy, irritability
convulsion, tachycardia >160 bpm, bradycardia
<100 bpm, hypotension and impaired peripheral
perfusion) and/or a history of factors associated with a
raised risk of infection (maternal fever (≥38°C),
prolonged rupture of membranes >18 h and clinical
chorioamnionitis). In addition, C-reactive protein (CRP)
>10 mg/L, metabolic acidosis, thrombocytopenia and
signs of pneumonia on chest X-ray was considered
suspected EONS also.
Laboratory Analyses

Peripheral blood samples of the study participants in the
TTN and the control groups were obtained during their first
hospital visits and CBC and CRP were determined. CBC
was calculated by the automated haematology analyser XE1200 (Sysmex, Japan). Serum CRP concentrations were
measured using nephelometry technique and an appropriate
kit (Mindray, People's Republic of China). The interrun
coefficient of variation of the RDW assay was found to be
<1 percent. Biochemical workups were performed to
exclude other clinical situations in which tachypnoea could
be carried out. Blood samples were attained and bilateral
chest radiography was taken and evaluated.
Statistical Analyses

Data were analysed using the Statistical Package for
Social Sciences 16.0 for Windows (SPSS Inc., Chicago, IL,
USA). Parametric tests were applied to data of normal
distribution and non-parametric tests were applied to data
of questionably normal distribution. Independent-samples
t-test was used to compare independent groups. Data were
expressed as mean±SD. All differences associated with
a chance probability of 0.05 or less were considered
statistically significant.
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Results

other subgroup with the tachypnoea duration more than 48
hours (n=33). No significant intersubgroups difference was
detected regarding maternal age, gestational diabetes
mellitus, preeclampsia, gestational age, birth weight, WBC,
band count, RBC, haemoglobin, Htc, MCV, MCH, MCHC,
platelet counts CRP and RDW value (p>0.05) (Table 1).

Sixty-nine new-borns with the diagnosis of TTN and
64 healthy new-borns were analysed prospectively.
Baseline demographic characteristics and laboratory data
of the study population are shown in Table 1. The
gestational age of the control group was found to be
significantly higher (38.83±1.17 weeks vs 38.33±1.22
weeks; p=0.019) than the TTN group. No other intergroup
differences were detected regarding gender (male/
female), maternal age, gestational diabetes mellitus,
preeclampsia, birth weight, white blood cell (WBC), band
count, red blood cell (RBC), haematocrit (Htc), mean
corpusculer haemoglobin (MCH), mean corpusculer
haemoglobin concentration (MCHC) and CRP values
(p>0.05). In new-borns in the TTN group, RDW (20.44±
3.12% vs 15.69±0.96%; p<0.001), MCV (103.22±5.36
fL vs 87.18±4.59 fL; p<0.001) and haemoglobin levels
(16.20±1.83 gr/dL vs 15.08±1.36 gr/dL; p<0.001) were
significantly higher, whereas platelet counts were
s i g n i f i c an t l y l o w e r ( 2 4 8 . 2 5 ± 6 2 . 5 3 x 1 0 3 / m m 3 v s
286.44±64.73x103/mm3; p=0.001).
TTN group was divided into two subgroups; one subgroup
with the tachypnoea duration less than 48 hours (n=36), the
Table 1

Discussion
Our study is the first to look into the relationship between
TTN and RDW values. RDW is estimated from CBC which
does not incur additional cost. In the current study, we found
RDW value in TTN higher compared to that of control group
(p<0.001) (Table 1). No significant differences were found
between the two TTN sub-groups, whether the duration of
tachypnoea was longer or shorter than 48 hours (p=0.071)
(Table 1). It was found out that high RDW value was
associated with TTN, however, it was not related to TTN
duration.
In a study which investigated reference ranges of RDW
for new-borns, the authors detected lower limits and upper
limits of normal at birth, for term and late-preterm infants
as 15.5% and 20%, respectively. However, in premature

Baseline demographic characteristics and laboratory data of the study population
Control group
(n=64)

Gestational age (weeks)
38.83±1.17
Birth weight (gr.)
3276.09±405.66
Gender (male/female)(n)
33/31
Maternal age (years)
26.69±4.85
Gestational diabetes mellitus
2
Preeclampsia (n)
3
16.31±4.54
White blood cell (103/mm3)
7.99±2.30
Band count (103/mm3)
3
Red blood cell (million/mm )
4.56±0.45
Haemoglobin (gr/dL)
15.08±1.36
Haematocrit (%)
47.51±4.57
Mean corpuscular volume (fL) 87.18±4.59
286.44±64.73
Platelet count (103/mm3)
MCH (pg)
35.43±2.11
MCHC (gr/dL)
33.95±1.10
RDW (%)
15.69±0.96
C-reactive protein (mg/L)
1.40±1.22

TTN group
(n=69)

p value

38.33±1.22
3193.91±474.49
39/30
28.04±5.03
3
5
17.87±5.35
8.47±2.49
4.63±0.53
16.20±1.83
48.57±4.93
103.22±5.36
248.25±62.53
35.26±2.00
34.26±1.10
20.44±3.12
1.71±1.69

0.019
0.287
0.566
0.117
0.711
0,535
0.074
0.246
0.420
0.000
0.200
0.000
0.001
0.628
0.111
0.000
0.230

TTN group (n=69)
Tachypnoea
Tachypnoea
time ≤ 48h (n=36) time >48h (n=33)
38.44±1.15
3256.67±459.93
20/16
27.78±5.09
1
3
18.75±5.78
8.91±2.71
4.72±0.58
16.53±1.95
49.20±5.35
104.25±4.50
248.19±67.02
35.26±1.73
34.06±1.03
19.86±3.29
1.72±1.85

38.21±1.29
3125.45±487.64
19/14
28.33±5.02
2
2
16.90±4.74
8.00±2.17
4.53±0.47
15.84±1.65
47.90±4.39
102.09±6.03
248.30±58.28
35.26±2.29
34.47±1.14
21.07±2.85
1.70±1.52

Results are given in mean±SD. Independent samples t-test was used.
p<0.05 (significant difference)
MCH=mean corpusculer haemoglobin; MCHC=mean corpusculer haemoglobin concentration; RDW=Red blood cell distribution width

p value
0.434
0.254
0.866
0.650
0.504
0.716
0.154
0.133
0.144
0.120
0.276
0.096
0.994
0.996
0.122
0.110
0.966
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infants, upper limit of RDW was higher (23%).12 In our study,
mean (±SD) value of RDW (15.69±1.08%) measured in the
control group within the first day of the postnatal period
was similar to the lower limit of normal reference range of
term and late-term infants in the mentioned study above.
Limited number of studies have compared some clinical
conditions in new-borns and RDW values. In a retrospective
study, mean (±SD) RDW values measured within the first 3
days after birth, were 15.65±1.18% in full-term new-borns,
17.7±2.06% in preterms; and 17.45±1.81% in cases with
IUGR. A negative correlation was observed between RDW
and gestational age (r=-0.51; p<0.001). In premature infants
who had higher RDW values within the first 3 days of their
life-time, increased rates of mortality (p<0.0001) and lateonset sepsis (LOS) (p<0.005) were found. In addition, in
the premature group RDW value of prematures with
bronchopulmonary dysplasia (BDP) in their first month was
found to be higher compared to prematures without BPD
(p<0.005). The authors indicated the need for further studies
to reveal the value of RDW as potential risk indicator in newborns with critical diseases.13 In our study, mean (±SD) RDW
value (15.69±1.08%) estimated in the control group within
the first day was compared to the mean (±SD) RDW value
(15.65±1.18%) of term and near-term infants determined
within the first 3 postnatal days of the cited study. In another
study where RDW indices were evaluated in 46 very-lowbirth weight (VLBW) infants (birth weight <1,000 g) with
EONS, 16 (35%) infants had died during the evaluation
period and the authors suggested that RDW did not predict
mortality in VLBW infants.14
Although patients with similar gestational weeks and birth
weights of control and patient groups were tried to be chosen,
control group of gestational age was determined significantly
higher (38.83±1.17 weeks vs 38.33±1.22 weeks; p=0.019)
than TTN group. In addition, it was surprising that
haemoglobin value in TTN group (16.20±1.83 gr/dL vs
15.08±1.36 gr/dL; p<0.001) was high and platelet value
(248.25±62.53x10 3 /mm 3 vs 286.44±64.73x10 3 /mm 3 ;
p=0.001) was low.
The main limitation of our study was relatively scarce
number of new-borns included in the study. Secondly,
evaluation in patient group for once led to inadequate
determination of probable changes in RDW levels during
and after tachypnoea duration and consequently, RDW
relation and TTN duration.
RDW is an arithmetic index which requires no additional
cost and checked from complete blood count. As a result, it
was established that RDW value was high in term and nearterm new-borns diagnosed with TTN. However, we saw that

RDW value was similar in those whose TTN lasts longer
and shorter than 48 hours. We thought that RDW value
can be used in the early diagnosis of TTN. Nevertheless,
a large number of new studies performed with patient
groups are needed to examine RDW and TTN connection
and evaluate RDW availability in estimating TTN
duration.

References
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Kassab M, Khriesat WM, Bawadi H, Anabrees J. Furosemide for
transient tachypnoea of the newborn. J. Cochrane Database Syst
Rev 2013;5;(6):DC003064.
Morrison JJ, Rennie JM, Milton PJ. Neonatal respiratory
morbidity and mode of delivery at term: influence of timing of
elective caesarean section. Br J Obstet Gynaecol 1995;102:
101-6.
Keles E, Yazgan H, Gebesçe A, Pakir E. The Type of Anesthesia
Used during Cesarean Section Is Related to the Transient
Tachypnea of the Newborn. ISRN Pediatr 2013;2013:264340.
Patel KV, Semba RD, Ferrucci L, et al. Red cell distribution width
and mortality in older adults: a meta-analysis. J Gerontol A Biol
Sci Med Sci 2010;65:258-65.
Jo YH, Kim K, Lee JH, et al. Red cell distribution width is a
prognostic factor in severe sepsis and septic shock. Am J Emerg
Med 2013;31:545-8.
Kim CH, Park JT, Kim EJ, et al. An increase in red blood cell
distribution width from baseline predicts mortality in patients
with severe sepsis or septic shock. Crit Care 2013;17:R282.
Dabbah S, Hammerman H, Markiewicz W, Aronson D. Relation
between red cell distribution width and clinical outcomes after
acute myocardial infarction. Am J Cardiol 2010;105:312-7.
Zorlu A, Bektasoglu G, Guven FM, et al. Usefulness of admission
red cell distribution width as a predictor of early mortality in
patients with acute pulmonary embolism. Am J Cardiol 2012;
109:128-34.
Braun E, Domany E, Kenig Y, Mazor Y, Makhoul BF, Azzam
ZS. Elevated red cell distribution width predicts poor outcome in
young patients with community acquired pneumonia. Crit Care
2011;15:R194.
Lippi G, Targher G, Montagnana M, Salvagno GL, Zoppini G,
Guidi GC. Relation between red blood cell distribution width and
inflammatory biomarkers in a large cohort of unselected
outpatients. Arch Pathol Lab Med 2009;133:628-32.
Rawlings JS, Smith FR. Transient tachypnea of the newborn. An
analysis of neonatal and obstetric risk factors. Am J Dis Child
1984;138:869-71.
Christensen RD, Yaish HM, Henry E, Bennett ST. Red blood cell
distribution width: reference intervals for neonates. J Matern Fetal
Neonatal Med 2015;28:883-8.
Garofoli F, Ciardelli L, Mazzucchelli I, et al. The red cell
distribution width (RDW): Value and role in preterm, IUGR
(intrauterine growth restricted), full-term infants. Hematology
2014;19:365-9.
Aksoy HT, Eras Z, Canpolat E, Dilmen U. Does red cell
distribution width predict mortality in newborns with early sepsis?
Am J Emerg Med 2013;31:1150.

HK J Paediatr (new series) 2017;22:163-166

Case Report
Acupuncture Induced Bilateral Pneumothorax in Children

TK TSUI, CH LI, KH POON, DSY LAM

Abstract

Acupuncture is one of the prevalent complementary and alternative medicines nowadays. Its use is gaining
popularity in paediatric patients. The procedure is generally safe but serious adverse events do occur. We
are reporting two paediatric cases of bilateral pneumothorax after acupuncture therapy so as to arouse the
awareness of clinicians and acupuncturists to the potential life-threatening complication.

Key words

Acupuncture; Children; Pneumothorax

Introduction
Acupuncture was originated in China two thousand years
ago and it was believed to be effective and complementary
in many diseases treatment.1 Through applying needles with
different depth at specific points of the body, the "flow of
energy" inside the body is created to cure diseases and relief
pain. 2 Its application is gaining popularity, even in
paediatric patients. It is believed to be safe and most
complications are minor provided that it is performed under
hands of properly trained acupuncturists and with adequate
aseptic techniques. However, serious, life-threatening
situation (e.g. tension pneumothorax, cerebral haemorrhage)
or even death can occur as a result of the procedure.3-5 There
were case reports about iatrogenic pneumothorax arising
from acupuncture in adults but it was rarely reported in
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children.6-8 We present two paediatric cases with bilateral
pneumothorax related to acupuncture therapy in Hong Kong.

Case 1
A 17-year-old girl with good past health consulted a
Chinese herbalist for neck pain in 5/2011. She received
acupuncture over bilateral trapezium regions for neck pain
at 10 am in the morning. She attended tutorial class
afterwards and experienced chest pain with progressive
shortness of breath 2 hours later. She attended the
emergency department around 2.5 hours after procedure.
Her height was at 75th centile and body mass index (BMI)
was 16.8 kg/m2. There was no feature suggestive of Marfan
syndrome. She was mildly tachypnoeic (respiratory rate =
24/min, heart rate = 63/min, blood pressure = 98/60 mmHg)
with pulse oximetry of 98% in air. Auscultation showed
reduced air entry and hyper-resonance on percussion
over both chest. Chest radiograph revealed bilateral
pneumothorax of ~30% on each side (Figure 1).9 She was
hospitalised with bilateral chest drains inserted. There was
good resolution of bilateral pneumothorax. The left and right
chest drains were removed on day 4 and day 5 respectively.
Subsequent follow-up visit and radiographs revealed
complete resolution of the pneumothorax and the child
recovered without long-term consequence. Her neck pain
was followed up by orthopaedics surgeon.
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Case 2
A 16-year-old previously healthy boy consulted
acupuncturist because of sprained neck with neck pain for
1 month in 7/2010. Three acupuncture needles were applied
on both upper thoracic paraspinal regions. He experienced
chest discomfort and exertional shortness of breath around
2 hours after the procedure. He did not seek any medical
advice at that time as he thought these might be the normal
response after the therapy. However, the pain and
discomfort were progressive and affected his sleep. He
finally attended the emergency department on the next day
(~22 hours after the procedure). His height was at 75th
centile and BMI was 20.5 kg/m2. There was no feature
suggestive of Marfan syndrome. He was not tachypnoeic
at rest (respiratory rate = 20/min, heart rate = 72/min, blood
pressure = 115/62 mmHg) and the pulse oximetry was 100%
in air. Auscultation showed reduced air entry and hyperresonance on percussion over right chest. Chest radiograph
showed right pneumothorax of 38% (Figure 2)9 and left
apical pneumothorax. Chest tapping was performed over
the right chest with 715 ml air aspirated. Serial chest
radiographs showed gradual resolution of bilateral
pneumothoraxes. No further chest drainage was needed. He
was discharged on Day 6 of admission. His neck condition
was assessed by orthopaedics surgeon and found mild
thoraco-lumbar scoliosis with compensated cervical spine
scoliosis. Follow-up and physiotherapy were arranged for
him.

Figure 1
Chest X-ray demonstrated bilateral pneumothorax
of case 1 on admission.

Discussion
Acupuncture is considered to be one of the most popular
complementary and alternative medicines advocated by
many registered medical professionals. 1 Traditional
acupuncture is performed by applying fine needles (usually
22-26 gauges) at a depth of 1-2 cm to stimulate the
anatomical points of the body in order to generate a "flow
of energy".2 Its effectiveness was studied in many medical
conditions like chronic pain (e.g. musculoskeletal pain,
cancer related pain), nausea and vomiting, headache,
allergic rhinitis.1 Analgesic effect of acupuncture attributed
to neurotransmitters, e.g. endorphin, was most widely
mentioned in literature. However, the whole mechanism of
action may be complex acting both locally and centrally.1,2
Acupuncture is considered safe but can lead to
complications of different extents. Local complications

Figure 2
Chest X-ray demonstrated bilateral pneumothorax
of case 2. Right side was more severe than the left.
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include insertion sites pain, bleeding, contact dermatitis,
infection and paraesthesia. More serious complications
include transmission of infectious disease (e.g. hepatitis,
HIV), needle fragments inside body, organ injury,
pneumothorax, pneumomediastinum, cardiac tamponade and
osteomyelitis.3,4 Zhang et al conducted a systemic review
of the Chinese literatures in 2010.3 A total of 115 articles
were included in the review and 479 cases of adverse events
after acupuncture were reported. Fourteen patients died. The
authors concluded that the most frequent adverse events
were pneumothorax, fainting, subarachnoid haemorrhage
and infection. The most serious consequences were
cardiovascular injuries, subarachnoid haemorrhage (SAH),
pneumothorax and cerebral haemorrhage. Adams et al
reported similar finding in a systemic review on the safety
of paediatric acupuncture.5 Thirty-seven studies included
with twenty-five serious adverse events identified. These
included thumb deformity, infection, cardiac rupture,
pneumothorax, nerve impairment, SAH, intestinal
obstruction, etc. The type of complications would be
dependent on the sites, the depth of insertion and the types
of needle used. The experience of the acupuncturists and
the proper aseptic techniques also contributed to the risk of
complications.8
This complication was reported overseas. Wright et al
reported a case of bilateral tension pneumothorax in 1991.6
A 31-year-old woman developed bilateral tension
pneumothorax immediately after acupuncture for asthma.
She experienced persistent severe pleuritic chest pain during
needles insertion. She went to emergency department 3
hours later after procedure. Iwadate et al reported an autopsy
case report of bilateral tension pneumothorax in 2003.7
A 72-year-old lady received acupuncture for neck pain. She
developed sudden onset of chest pain and breathlessness
around 30 minutes after procedure and died 90 minutes after
the onset of symptoms.
The mechanism of acupuncture-associated pneumothorax
is related to penetrating trauma to the chest wall, injuring
the pleural surfaces. Air can enter the pleural space through
the leak in either the visceral or parietal pleura. It may arise
and is dependent on the sites of insertion, the depth and the
types of needle used. Our two patients were previously
healthy, without underlying lung disease such as bullae or
previous pneumothorax history. Both of them had no clinical
sign of Marfan syndrome, which was known to be associated
with spontaneous pneumothorax. They suffered from bilateral
pneumothoraxes after receiving acupuncture at the upper
thoracic regions. The temporal relationship of the symptoms
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onset made it attributable to the acupuncture. Unfortunately,
we were unable to trace the information on the acupuncture
needle size and the depth of needle inserted as well as the
qualification of the two Acupuncturists. In Hong Kong, the
practice of acupuncture is regulated by the Chinese Medicine
Ordinance (Cap. 549).10 The Chinese medicine practitioner
should obtain the appropriate qualification as approved
by the Chinese Medicine Council of Hong Kong.
However, the ordinance is quite brief to regulate this area
of practice and the procedure of the acupuncture therapy
is not specified. It is highly recommended to have proper
discussion and formal consents from the patients before
the procedure.
Patients with pneumothorax usually present with sudden
onset of dyspnoea and pleuritic chest pain. The severity of
symptoms is related to the volume of air in the pleural space.
Management strategies of pneumothorax depend on the size
of air leak and symptoms of patient.9 Observation alone
will be considered if pneumothorax is small (intrapleural
distance at the level of hilum </=2 cm) and patient is
asymptomatic. If the size is large or patient is symptomatic
(e.g. breathlessness, hypoxia), needle aspiration will be
considered. Chest drain will be needed if aspiration alone
failed. The occurrence of sudden increase in breathlessness
may herald the development of tension pneumothorax,
which may lead to further hypoxia, haemodynamic
compromise or even cardiac arrest. Our patients with
bilateral pneumothorax were managed accordingly. One
patient had bilateral chest drains inserted and another patient
had chest tapping done. Fortunately, both patients had
uneventful full recovery.

Conclusion
We reported two previously healthy adolescents who
suffered from bilateral pneumothorax as a result of having
acupuncture at the upper thoracic regions. The temporal
relationship of the symptoms onset made it attributable to
the acupuncture. All patients should be counselled by the
acupuncturists on the potential adverse effects and offered
informed consent before the procedure. All acupuncturists
and clinicians should be aware of this potential life
threatening adverse effect of the procedure and adopt a low
threshold for suspicion. Acupuncturists should also note
possible higher risk of pneumothorax given the relative
small muscle bulk and thin chest wall in children and
adolescents. Needle insertion on both sides of the chest may
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pose serious risk, including death should large
pneumothorax occurs simultaneously. More detail and
specific regulation of local acupuncture practice by
government is warranted to uphold standard of care.
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Case Report
The First Reported Case of Down Syndrome Co-existing with
Glycogen Storage Disease
AB ERGUL, E SEVINC, A OZCAN, YA TORUN

Abstract

Although the association of Down syndrome with many diseases, such as autoimmune disorders and
congenital malformation, has been frequently reported, association with metabolic diseases has not been
reported in the literature thus far. Here, we presented a patient with Down syndrome coexisting with
glycogen storage disease who could not be extubated due to marked hypotonia to emphasize that a wide
spectrum of clinical entities can accompany Down syndrome.
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Introduction
Down syndrome (DS) is a genetic disease associated with
various other diseases, including cardiac anomalies,
immune and autoimmune diseases such as digestive system
disorders, hepatic diseases, Celiac disease, autoimmune
chronic hepatitis, sclerosing cholangitis, thyroid diseases
such as Hashimoto's thyroiditis and Graves' disease, and type
1 diabetes mellitus.1,2 Glycogen storage diseases (GSD) are
a group of inherited metabolic disorders characterised by
accumulation of abnormal glycogen in muscle, the liver,
or both. More than 10 types of GSD, each caused by a
specific enzyme defect, have been identified. Symptoms
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include hypoglycaemia, lactic acidosis, muscle weakness,
convulsions, growth retardation, and hepatomegaly.
Although autosomal recessive inheritance is observed,
association with another genetic disease has not been
reported.3,4 Similarly, association of Down syndrome with
a metabolic disease has not been reported yet. This 2-monthold boy who had severe hypotonia causing extubation
failure is the first case of Down syndrome coexisting with
GSD.

Method and Findings
A 2-month-old boy with birth weight of 3330 g who
was delivered by spontaneous vaginal delivery from a 42year-old woman (third pregnancy) was transferred to the
paediatric intensive care unit (PICU) from the neonatal
intensive care unit. In the anamnesis, it was found that he
was intubated due to respiratory distress developed
immediately after birth and underwent mechanical
ventilation. It was also found that he received surfactant
therapy for respiratory distress and phototherapy for
hyperbilirubinaemia.
On admission to the PICU, the patient had poor health
status with marked hypotonia and mongoloid facial
appearance. On auscultation, breathing sounds were
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attenuated in both lungs. The liver was palpable 3 cm below
the ribs, and other system examinations were normal. In
the blood biochemistry, the following values were obtained:
blood urea nitrogen, 13 mg/dL; glucose, 46 mg/dL;
creatinine, 0.9 mg/dL; Na, 136 mmol/L; K, 5.2 mmol/L;
Cl, 101 mmol/L; AST, 803 U/L; ALT, 788 U/L; CK, 8847
U/L; CK-MB, 566; uric acid, 4.3 mg/dL; and LDH, 1889
U/L. Several weaning trials were performed with
noninvasive mechanical ventilation; however, the patient
could tolerate extubation for only short periods of time and
was reattached to mechanical ventilation. The patient was
not able to be weaned from the ventilator due to marked
hypotonia and insufficient respiratory effort.
Genetic testing was reported as trisomy 21.
Hepatomegaly, elevated muscle and liver enzymes, and
hypoglycaemia episodes during follow-up suggested a GSD.
In the biochemistry evaluation following 8 hours of fasting,
the following results were found: fasting blood glucose,
43 mg/dL; total cholesterol, 139 mg/dL; triglyceride,
367 mg/dL; uric acid, 2.3 mg/dL; plasma lactate, 27.3 mg/dL,
plasma pyruvate, 1.2 mg/dL, ammonia, 53 mmol/L; and
negative urine ketone. Elevation in the muscle and liver
enzymes persisted during follow-up. The myocardium was
considered to be normal. Hypoglycaemic episodes during
follow-up and hepatomegaly suggested a metabolic disease,
and metabolic panel was studied in the patient. Blood amino
acids, urinary amino acids, urinary organic acids, amino
acid by tandem mass, and acylcarnitine analysis were
normal. Cranial magnetic resonance imaging was also
normal.
A GSD was considered for the patient; thus, a liver
biopsy was performed that revealed the presence of
glycogen with PAS positive staining of hepatocytes (Figures
1 & 2). This finding was reported to be compatible with
GSD. Genetic testing for Pompe's disease was found to be
normal. An echocardiography in month 6 of life revealed
no cardiomyopathy. It was considered that presence of
failure to thrive, hepatomegaly, elevated liver and muscle
enzymes, hyperlipidemia, and lack of prolonged
hypoglycaemic episodes were compatible with type IIIA
GSD. Enzyme analyses for a differential diagnosis between
type Ia and IIIa GSD were not performed. A genetic analysis
for type I GSD was reported as negative.
During PICU follow-up, weaning trials were
performed; however, the patient could tolerate extubation
only for short periods of time. The patient became
ventilator dependent and died due to septic shock on
month 7 after admission.

Discussion
Here, we described an infant with DS who presented with
severe hypotonia, hypoglycaemia, hepatomegaly, and
elevated liver enzymes and who was diagnosed as GSD.
Genetic testing confirmed trisomy 21, whereas a
histopathological examination of the liver biopsy was
reported to be compatible with GSD. This is the first report
of a patient with an association of these two genetic entities.
Many diseases have been reported in association with
Down syndrome, including autoimmune diseases and cardiac
disorders.1 However, the association of Down syndrome with
metabolic disease or GSD has not been reported in the
literature thus far.
GSDs are a group of inherited metabolic disorders
characterised by the accumulation of abnormal glycogen in
muscle, the liver, or both. More than 10 types of GSD, each
caused by a specific enzyme defect, have been identified.
Symptoms include hypoglycaemia, lactate acidosis,
muscle weakness, convulsions, growth retardation, and
hepatomegaly.4 In this patient, hypotonia, hypoglycaemia,
abnormal hepatic function tests, and elevated muscle
enzymes suggested a GSD involving muscle and liver tissue,

Figure 1
Disrupted relationship between portal and central
veins and presence of hydropic degeneration in the liver biopsy.

Figure 2

PAS positive accumulation in the liver biopsy.
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which was confirmed by PAS positive staining in a liver
biopsy. Although hypotonia causing extubation failure in
our patient is a finding associated with DS, it is also seen
in GSDs with muscular involvement. In particular,
hypotonia is marked in type II GSD (Pompe's disease).3
No cardiomyopathy was detected in a baseline
echocardiography. However, it was reported that
cardiomyopathy may develop at a later stage of Pompe's
disease; thus, the echocardiography was repeated in the
patient, and genetic testing was ordered. The results of the
echocardiography and genetic testing excluded Pompe's
disease. In addition, the diagnosis of Pompe's disease was
excluded due to the presence of hypoglycaemia attacks
following fasting periods.
The presence of hepatomegaly, lactic acidosis, and
elevated liver and muscle enzymes in addition to
hypoglycaemic episodes and hypotonia, suggested type Ia
GSD. The presence of hypoglycaemic episodes, lactic
acidosis, and hyperlipidemia suggested type Ia GSD in the
patient. However, a genetic analysis for type Ia GSD was
found to be negative. Patients with type Ia GSD should
regularly receive adequate amounts of exogenous glucose
because they can rapidly develop severe hypoglycaemia,
marked hypertriglyceridemia, hyperuricaemia, and elevated
lactate levels.4 Mild hypoglycaemia after fasting in our
patient excluded the diagnosis of type Ia GSD.
Mild hypoglycaemia after 8 hours of fasting suggested
a type III GSD. In children with a type IIIa GSD,
hypoglycaemia, hepatomegaly, slight hypotonia in infancy,
and delayed growth are observed.5 Although phenotypic
alterations in our patient were related to DS, midface
hypoplasia with a depressed nasal bridge and a broad
upturned nasal tip, indistinct philtral pillars, and bow-shaped
lips with a thin vermillion border were described in patients
with type IIIa GSD. 6 Normal urine ketone during
hypoglycaemia can also be seen in type III GSD, although
it is rare. However, lactic acidosis seen after fasting period
in our patient is not typically observed in type III GSD.7
An AGL gene and debrancher enzyme analysis for type III
GSD was not performed due to technical limitations.
Severe hypotonia, muscular atrophy, and neuronal
involvement can be seen in the congenital form of type IV
GSD. The childhood form mainly progresses with myopathy
and cardiomyopathy. However, hypoglycaemia can be seen
only when hepatic cirrhosis is present in type IV GSD.8 Type
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IV GSD was not considered in our patients due to a lack of
cirrhosis findings in the liver biopsy and cardiomyopathy
in the echocardiography.
However, we could not discriminate between type Ia and
IIIa GSD in this patient because no enzyme analysis was
performed.
Although it is known that many clinical conditions can
accompany DS, its association with metabolic diseases has
not been reported yet. This is the first case of DS coexisting
with GSD in the literature. In our case, we think that GSD
contributed to severe hypotonia, which caused extubation
failure despite the lack of a pulmonary problem.
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Case Report
A Novel OCRL Gene Mutation in a Child with
Lowe Syndrome
SJ LEE, SJ KIM, DY LEE, MS KIM

Abstract

Oculocerebrorenal (OCRL) syndrome, also called Lowe syndrome, is a rare genetic disease caused by
mutations in the OCRL gene, which is located at Xq25-26 and encodes inositol polyphosphatidylinositol4,5-biphosphate (PIP2) 5-phosphatase in the Golgi apparatus. The syndrome mostly affects Caucasian or
Asian males, and is characterised by bilateral congenital cataracts, renal Fanconi syndrome with proteinuria,
albuminuria, aminoaciduria, and phosphaturia, as well as neurologic features such as growth and mental
retardation, seizures, and behavioral stereotypes. Here, we describe a 4-year-old boy diagnosed with
Lowe syndrome on the basis of congenital cataracts, language delay, and renal tubular dysfunction. On
genetic analysis, the patient was found to carry a novel mutation that causes an amino acid substitution in
exon 11 of the OCRL gene.

Key words

Congenital cataracts; Lowe syndrome; OCRL gene

Introduction
Lowe syndrome is an X-linked recessive disorder that
affects multiple organs, especially the eyes, central nervous
system, and kidney. The estimated prevalence is 1-2
in 1,000,000 patients. 1 The disorder is also called
Oculocerebrorenal (OCRL) syndrome, and is characterised
by bilateral congenital cataracts, glaucoma, hypotonia,
seizures, cognitive impairment, and selective proximal
tubulopathy. It is caused by mutations in the OCRL gene on
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chromosome Xq25-q26.2 At least 200 OCRL gene mutations
have been reported so far, of which 90% are located in two
hot spots in exons 10-18 and 19-23.3 The gene has important
roles in several subcellular compartments, and affects
various processes, including phagocytosis, cytokinesis, cell
adhesion and migration, cell polarisation, and ciliogenesis.4
OCRL is localised to the trans-Golgi network and regulates
membrane traffic. OCRL regulates endosome sorting,
signaling, and recycling by binding to clathrin on clathrincoated vesicles. It is recruited to phagosomes at a late stage
in their formation. OCRL is also present within the basal
body of the cilium, playing an important role in ciliogenesis
by facilitating the trafficking of ciliary components into the
cilium. OCRL is localised to adherens junctions, tight
junctions, and lamellipodia and modulates the migration and
adhesion of fibroblasts. Furthermore, this molecule helps
to maintain cell polarity and is localised to the midbody,
where cytokinesis occurs.4
Mutations in OCRL have been identified in Dent patients
as well as in Lowe syndrome patients. Dent disease is
characterised by selective proximal renal tubulopathy caused
by mutations in the voltage-gated chloride channel and
chloride/proton antiporter. OCRL mutations have been
observed in 15% of Dent disease patients.5
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Some reports have demonstrated a correlation among
genotype, phenotype, and prognosis. Thus, it is important
to identify the causative mutation to facilitate genetic
counseling and early detection. Here, we report a novel
nonsynonymous mutation in a patient with mild Lowe
syndrome.

Case Report
A 4-year-old boy was admitted to our hospital with
proteinuria. He was born at 41 weeks by vaginal delivery,
with birth weight 3,220 g and unremarkable perinatal
history. He was diagnosed with thick cortical deposits in
both eyes one day after birth, and underwent bilateral
cataract surgery at two months. However, visual acuity
remains poor. The patient has no history of seizure,
hypotonia, and edema. The family is otherwise healthy and
nonconsanguineous, and the patient has one healthy
younger sister. On physical examination, height was
measured at 100.5 cm (3rd-5th percentile), weight at 15.3
kg (below 3rd percentile), and head circumference at 52 cm
(75th-90th percentile). The patient had low-set ears, deepset eyes, frontal bossing, and micrognathia with a low nasal
bridge and tooth malformation.
Urine had a pH of 6.0 and specific gravity of 1.024 and
was protein 3+ and glucose-negative. A few leukocytes
were observed by microscopy. Blood chemistry results were
within normal values. The blood gas analysis revealed a
pH of 7.394, which was normal. HCO3 was decreased to
17.2 mM. Free thyroxine, thyroid stimulating, parathyroid
hormone, and 25 (OH) vitamin D levels were within the
normal ranges.
The calcium to creatinine ratio in random urine samples
was within the normal range. The protein to creatinine ratio
was increased to 463.8 mg/mmol (normal <20 mg/mmol).
Fractional sodium excretion, fractional potassium excretion,
and fractional uric acid excretion were normal. The β2
microglobulin levels exceeded 50.00 mg/L (normal 0.020.25 mg/L). The glomerular filtration rate calculated
according to the Schwartz formula was normal, and
creatinine clearance calculated from urine collected over
24 h was within the normal ranges. The total protein in urine
collected over 24 h was 1.73 g.
On radiography, the epiphyses of the radius and ulna were
found to have no abnormalities. There was no evidence of
rickets. Renal ultrasonography indicated possible left
congenital megaureter, but renal scan was normal.
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Neurological examination did not indicate retardation of
motor function, but intelligence quotient was 79. Receptive
and expressive language were delayed by 14 and 19 months,
respectively. He was diagnosed with Attention Deficit
Hyperactivity Disorder, although brain magnetic resonance
imaging was normal.
As described above, he presented congenital cataract,
proteinuria and developmental delay with mild
intelligence impairment. These clinical and laboratory
findings were suggestive of Lowe syndrome. Polymerase
c h a i n r e ac t i o n s e q u e n c i n g o f t h e p a t i e n t ' s
deoxyribonucleic acid (DNA) isolated from blood
samples revealed a hemizygous single-nucleotide
substitution (c.953G>T) in exon 11 on chromosome
Xq26.1, resulting in a p.Arg318Leu amino acid
substitution in OCRL. The mutation is novel and has not
been previously reported. Because the patient's mother
was normal, the mutation is de novo.
The patient was treated for proteinuria with angiotensin
converting enzyme inhibitor.

Discussion
Lowe syndrome is a rare multisystem disorder affecting
the eyes, brain, and kidney, and is characterised by congenital
bilateral cataracts, mental retardation, hypotonia, and renal
Fanconi syndrome. Of these, congenital cataract is a defining
feature, and the patient underwent bilateral cataract surgery
as a neonate. Nevertheless, even though neonatal cataracts
are present in many patients, the final diagnosis is typically
reserved until about two or three years later in most
patients,6 as congenital cataracts, hypotonia, failure to thrive
and developmental delay, facial dysmorphism, and
proteinuria are also associated with chromosomal anomalies
and infectious disease. In any case, Kim et al6 concluded
that it is important to consider Lowe syndrome in the
differential diagnosis of a male infant with congenital
cataract and hypotonia. In particular, useful markers for
suspecting Lowe syndrome include tubular proteinuria, and
elevated aspartate transaminase, lactate dehydrogenase, and
creatine kinase.
Fanconi syndrome is the most common renal symptom
associated with Lowe syndrome, and is characterised by
renal tubular acidosis, bicarbonaturia, aminoaciduria,
p h o s p h a t u r ia , p r o t ei n u r ia , an d im p a i r e d u r i n e
concentrating ability. Severity may differ among patients,
tends to worsen with age, and is correlated with prognosis.2

A New Causative Mutation for Lowe Syndrome
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Many affected children are asymptomatic at birth, but
present clear symptoms after a few months, and some
patients progress to chronic kidney disease between the
second and fourth decades of life.6
Many causative mutations are amino acid substitutions
in the 5-phosphatase domain of OCRL, suggesting that
impaired catalytic activity contributes to pathogenesis. In
particular, these mutations impact actin polymerisation,7
a key process in the formation, maintenance, and proper
function of tight and adherens junctions, which are essential
for the function of renal proximal tubules and for the
differentiation of lens fiber cells.
There are no clear genotype–phenotype correlations for
Dent disease and Lowe syndrome. 8 The same mutations in
OCRL have been reported in both diseases. 1 The two
disease phenotypes show continuity from severe Lowe
syndrome with ocular, neurological, and renal impairment
to mild Dent disease, which shows only renal impairment.
However, atypical Lowe syndrome patients only show
incomplete ocular symptoms or moderate neurological
symptoms.1

Figure 1

Our patient presented congenital cataracts, proteinuria,
and mild mental retardation, which are consistent with a
diagnosis of Lowe syndrome. Notably, the patient carried a
p.Arg318Leu amino acid substitution in exon 11 of the OCRL
gene (Figure 1), a variant that has never been reported in
other cases of Lowe syndrome or Dent disease. Previous
reports have reported mutations at the same site, i.e.,
p.Arg318Cys mutations in Dent disease and Lowe syndrome
and p.Arg318His in Dent disease.1,9
According to the criteria for classifying pathogenic
variants established in the American College of Medical
Genetics and Genomics Standard and Guidelines, a novel
missense amino acid substitution at the same site as another
pathogenic missense mutation is classified as PM5
(Pathogenic moderate5, Different amino acid change of a
known pathogenic change) category.10 Because p.Arg318Cys
and p.Arg318His are already known pathogenic, our novel
mutation (p.Arg318Leu) is appropriate to the PM5. The
clinical findings and identification of the OCRL mutation
may help genetic counselling, and improve patient
management.

DNA sequencing electropherograms showing a hemizygous c.953G>T mutation in OCRL.
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Case Report
Kabuki Syndrome: Two Cases of Taiwanese Children

CY CHANG

Abstract

We report 2 cases of Kabuki syndrome (KS) with MLL2 gene mutation. The first patient showed c.10440+2,
T>G alteration of the MLL2 gene, which is a novel mutation that is not documented in the literature. The
second patient exhibited 2 heterozygous mutations: c.13606C>T mutation (in exon 40) and
c.13839+89dupTGACGT (IVS41+89dupGACGT). The c.13606C>T mutation caused an amino acid change
of p.Arg4536X, which has been associated with KS. However, c.13839+89dupTGACGT
(IVS41+89dupGACGT) is an unknown variant or novel mutation. Both patients had typical facial features
with long palpebral fissures, sparse and arched eyebrows, and large protruding ears. They also exhibited
cardiac and renal problems and limb abnormality of clinodactyly with high finger pads. They both showed
mental and developmental delays, which may have been due to hypotonia and the central origin. On the
basis of the aforementioned symptoms, we summarised the cardinal symptoms of KS and determined the
diagnostic indications for these patients.
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Introduction
Kabuki syndrome (KS) is a congenital mental retardation
syndrome with abnormal features including postnatal
dwarfism, a peculiar face characterised by long palpebral
fissures with eversion of the lateral third of the lower eyelids
(reminiscent of the make-up of actors of Kabuki, a traditional
form of Japanese theater), a broad and depressed nasal tip,
large prominent earlobes, a cleft or high arched palate,
scoliosis, a short fifth finger, the persistence of finger pads,
radiographic abnormalities of the vertebrae, hands, and hip
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joints, and recurrent otitis media in infancy. 1 KS-1
(KABUK1) is caused by a heterozygous mutation in the
MLL2 gene (OMIM 602113) on chromosome 12q12-q14.
However, KS-2 (KABUK2) (OMIM 300867) is caused by
a mutation in the KDM6A gene (OMIM 300128) on
chromosome Xp11.3. The majority of reported cases have
been sporadic, but parent-to-child transmission in more than
half a dozen instances suggests that KS is an autosomal
dominant disorder.2 In Taiwan, in 1994, Wang et al reported
the first KS patient. 3 Since 1994, approximately 8 KS
patients have been reported. 3-6 However, none of them
demonstrated causative genetic abnormalities. We report 2
KS patients in Taiwan with genetic survey, one of whom
showed a novel c.10440+2, T>G mutation of the MLL2
gene, which has not been reported previously. The other
patient showed 2 heterozygous mutations: c.13606C>T
mutation (in exon 40) and c.13839+89dupTGACGT
(IVS41+89dupGACGT). The c.13606C>T mutation causes
an amino acid change of p.Arg4536X, which causes
nonsense mutation.2 The parents of these 2 patients were
normal and healthy; hence, we believe that the mutations
were de novo.
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Case Report
Case 1

A 4-year-old female patient was born at a gestational age
(GA) of 38+weeks with a birth body weight (BBW) of 3240 g
and normal spontaneous delivery with an imperforate anus
that underwent reconstruction. She experienced frequent
upper airway infection and was hospitalised for
bronchopneumonia and otitis media 3 times after birth.
Growth retardation was noted in the first year with a body
weight (BW) of 6 kg (third percentile) and body length (BL)
of 65 cm (50th-75th percentile) at 5 months old and
7.5 kg (third percentile) at 1 year old. She was lost to
follow-up for 2 years and returned to my clinic this year.
A BL of 92.5 cm (<third percentile), BW of 13.5 kg
(3rd-10th percentile), and head circumference of 47 cm
were measured, and she is currently 4 years old.
A developmental delay was noted. She could not sit until
1 year and 4 months old and could not walk until 1 year and
7 months old because of hypotonia. She could run and climb
stairs with support at 3 years old. Currently, she can say
only "papa" and "mama" and cannot form sentences. Physical

Figure 1

examinations showed long palpebral fissures, high finger
pads, and clinodactyly of the fifth fingers. A cleft palate and
imperforate anus have been corrected by surgery. We
arranged a cardiac sonography for her and revealed a dilated
right ventricle, an atrial septal defect with a left-to-right
shunt, 1.32 cm, and that the first branch of the innominant
artery to the right subclavian artery was not visible. We also
arranged a renal sonography for her and a left duplex of the
collecting system was observed. On the basis of the
aforementioned symptoms, we highly suspected that the
patient had KS; hence, genetic testing was performed. From
a sequence analysis of exon 1-54, this patient was found to
exhibit heterozygous c.10440+2, T>G mutation of the MLL2
gene (Figure 1), and MLPA (Multiplex Ligation-dependent
Probe Amplification) analysis detected no partial or whole
gene deletions or duplications of the MLL2 gene. This is a
novel mutation not documented in the literature. However,
the mother was pregnant at GA of 10 weeks when the patient
was diagnosed and for prenatal diagnosis, both the parents
and the fetus received genetic testing (chorionic villus
sampling for the fetus) and none of them have this mutation
(Figure 1).

The Case 1 patient shows c.10440+2, T>G alteration of the MLL2 gene, which is a novel mutation.
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Case 2

Discussion

A 2-year-old male patient was born prematurely at a GA
of 36 weeks with a BBW of 2430 g. Growth retardation
was noted with a BW of 8 kg (<third percentile) at 1 year
and 4 months old. Physical examinations showed long
palpebral fissures, a high arched palate, eyebrows with
sparse lateral third, large protruding ears, high finger pads,
and long fourth toes with clinodactyly (Figure 2). A
developmental delay was noted since birth. He could not
sit and crawl until 1 year of age. He received rehabilitation
since birth and is currently 2 years and 6 months old; he can
now walk alone, pinch, throw objects over his head, use
spoons, and build a tower of cubes. In addition, he exhibited
auditory comprehension and the capability to communicate
with peers. He was diagnosed with congenital heart disease
with ASD (Atrial Septal Defect), VSD (Ventricular Septal
Defect), PDA (Patent Ductus arteriosus), and severe
coarctation of the aorta. Renal sonography showed a right
horseshoe kidney and left small kidney. Brain echo showed
ventricular dilatation. He had experienced seizures since
birth with abnormal EEG (Electroencephalography)
findings, but the seizures eventually ceased. We conducted
a spine X-ray for him but found no abnormality. KS was
suspected, and the MLL2 gene exhibited 2 heterozygous
mutations: c.13606C>T mutation (in exon 40) and
c.13839+89dupTGACGT(IVS41+89dupGACGT) (Figure 3).

We report 2 patients with clinical manifestations of KS,
which is diagnosed by the presence of mutations of the MLL2
gene. KS is a rare, multiple malformation disorder
characterised by a distinctive facial appearance, cardiac
anomalies, skeletal abnormalities, immunological defects,
and mild to moderate mental retardation.2
A genotype-phenotype correlation was performed
(Fisher's exact test) by comparing patients with pathogenic
MLL2 mutations to those without. Patients with likely
pathogenic nonsense or missense MLL2 mutations were
typically more severely affected (mean "MLL2–Kabuki
score" of 6.1) compared with the patients without MLL2
mutations (mean "MLL2-Kabuki score" of 4.5).7 The 2 cases
in this study showed facial features with long palpebral
fissures, everted lower eyelids, large dysplastic ears, arched
eyebrows with sparse lateral one third, a flat nasal tip, and a
high arched palate. Extremity features including persistent
fetal pads and clinodactyly were also observed. After adding
renal and heart problems, an MLL2-Kabuki score of 6 was
calculated for the 2 cases. Based on the aforementioned
symptoms, the 2 cases were severely affected. The birth
weight and length of both patients were normal and their
growth delay started early during the first year of life; this
was consistent with the finding of Niikawa et al (1988).1

(a)

Figure 2

(b)

(a) The Case 2 patient exhibits typically large protruding ears and arched eyebrows. (b) Clinodactyly is also apparent.
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Figure 3
The Case 2 patient shows 2 heterozygous mutations:
c.13606C>T mutation (in exon 40) and c.13839+89dupTGACGT
(IVS41+89dupGACGT).
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In Case 1, recurrent airway infection and otitis media
were noted; in some previous reports, immunological
dysfunction including hypogammaglobulinemia and
thrombocytopenic purpura have been described.8,9 Because
of the increased incidence of immune abnormalities in
children with KS, serum immunoglobulin levels should be
determined at the time of diagnosis for children older than
1 year. The c.10440+2, T>G alteration of the MLL2 gene is
a novel mutation and is pathogenic (2 strong pathogenicity:
PS2+PS4) according to ACMG standards and guidelines.10
Segregation analysis was completed by paternity and
maternity confirmation and prenatal diagnosis. These results
confirmed its de novo. We found that the Case 1 patient
exhibited many typical and considerably more severe clinical
abnormalities compared with the Case 2 patient, including
cardinal facial features, an imperforate anus, a duplex of the
renal collecting system, a cardiac septal defect and artery
anomalies, growth retardation with poor weight gain, a
developmental delay, and frequent infection. Based on the
aforementioned findings, the new mutation may cause severe
clinical manifestations. Although Case 2 showed 2
heterozygous mutations of the c.13606C>T mutation
( i n e x o n 4 0 ) an d c . 1 3 8 3 9 + 8 9 d u p TG A C G T
(IVS41+89dupGACGT) had typical facial features,
developmental delay, and renal abnormalities, no
gastrointestinal problems or frequent airway infection was
observed. In addition, through rehabilitation, he showed
substantial improvement in his development and hence we
may predict a more favorable prognosis for him. The c.
13839+89 dupTGACGT(IVS41+89dupGACGT) mutation
is likely benign (1 strong and 1 supporting: BS4+BP5)
according to ACMG standards and guidelines.10 So we may
speculate that the c.13606C>T mutation or c.13839+89
dupTGACG (IVS41+89dupGACGT) indicates a mild
phenotype no matter they exist alone or together. Case 2
received more regular follow-up and rehabilitation. This may
explain his better prognosis when compared with Case 1.
Although Fisher's exact test is one of the way to evaluate
the severity of their phenotype but the items of the test are
mainly according to the appearance (major or minor
anomalies). So when we evaluate the prognosis of the
patients, we also have to take growth, development, infection
frequency , nutrition status and environmental factors into
consideration.
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Letter to the Editor
A Rare Presentation of Varicella: Acute
Appendicitis
Dear Editor,
Acute appendicitis is one of the most exceptional
complications of varicella. 1-3 We have a patient with
varicella who was diagnosed as acute appendicitis initially
and had vesicular rash on the second post-operative day.
A previously healthy 10-year-old female was admitted
to our hospital with complaints of abdominal pain lasting
for 2 days and vomiting. There was no skin lesion at first
examination. Her abdomen was sensitive especially in the
right lower quadrant. Abdominal ultrasonography revealed
acute appendicitis with a diameter of 10 milimeters. Patient
underwent appendectomy. There were no fecalith detected
in gross examination. Histopathological examination of the
appendix revealed neutrophilic infiltration and necrotic wall
with diffuse proliferation of lymphocytes (Figure 1). On
the second postoperative day vesicular skin lesions were
noted on her trunk (Figure 2). Serological tests showed antiVaricella zoster virus (VZV) IgM and IgG antibodies in
peripheral blood. The patient was discharged on the third
postoperative day.
Acute appendicitis is the most common cause of
abdominal surgery for children. It is generally accepted

that obstruction of the appendix lumen is the initiative
cause of acute appendicitis. This obstruction might be
caused by lymphoid hyperplasia, fecalith or other foreign
bodies (usually seeds of fruits). Lymphoid hyperplasia
which has developed as the result of bacterial infections
such as Escherichia coli, Bacteriodes fragilis, Yersinia,
Salmonella or Shigella, parasitic infestation such as
Entamoeba histolytica and enteric or systemic viral
infections such as Epstein-Barr virus, Adenovirus and
Cytomegalovirus, may cause obstruction in appendix
lumen. 4 Likely, lymphoid hyperplasia is seen in the
pathological investigation of the appendix in our case,
too. This make us think that lymphoid hyperplasia that
developed during the incubation period of the infection
may have caused acute appendicitis.
It is not possible to clearly understand the relation
between herpes viruses and acute appendicitis. Katzoli et
al5 showed viral DNA of CMV, HHV-6, EBV and HSV-1
viruses in the appendectomy specimens of a group of 38
children with acute appendicitis. But in their study there
were no specimen positive for VZV or HSV-2. Pogorelic
et al2 reported the first case of varicella related appendicitis
confirmed by PCR evidence of VZV in appendix tissue.
Our case was not diagnosed as varicella before the
appendectomy operation so we fixed the appendectomy
specimen with formalin solution routinely. Maybe with this

Figure 1 Pathological investigation of the appendix. (a) Lymphoid follicle hyperplasia (H&E x10). (b) Acute inflammation of
the appendix wall with diffuse infiltration of lymphocytes and inflammatory cells (H&E x20).
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Figure 2 Characteristic skin lesions in different stages of development (maculopapular or vesicular) were
seen on the trunk (Photos were obtained on the postoperative 7th day).

reason PCR analysis of appendix tissue was negative for
VZV DNA in our case.
Acute appendicitis still remains an extremely rare
complication of varicella and there are only a few case
reports of acute appendicitis as a complication of varicella.1-3
In these reports the diagnosis of varicella is known before
the operation of appendectomy. But here we describe, to
our knowledge, the first case of varicella presenting with
acute appendicitis.
It can be conclude that lymphoid hyperplasia which is
developing in the incubation period of the varicella
infection, may have caused acute appendicitis. Although
varicella is generally a mild infectious disease for children,
it rarely may cause surgery requiring complications. Further
studies are necessary to understand the exact role of the
virus in the pathogenesis of acute appendicitis.
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Letter to the Editor
Trichobezoar Related Colon Perforation in a
2-year-old Child

(a)

Dear Editor,
Foreign body ingestion is encountered frequently in
pediatric emergency departments. Once in the stomach,
ninety-five percent of all ingested substances pass without
difficulty through other parts of gastrointestinal tract. Risk
of perforation is below one percent.1 Objects able to pass to
duodenum usually get out easily from gastrointestinal
system.2
A two and a half-year-old girl was admitted to the
emergency department with poor overall health and
vomiting. When questioned, parents told that she had no
stool passage within the last 24 hours and undergone barium
X-ray esophagography for dysphagia a month ago. On
physical exam, diffusely distended abdomen and diminished
bowel sounds were noted. During follow-ups, abdominal
tenderness and distension continued. Therefore, oral intake
of the patient was stopped and a nasogastric tube was placed
for free gastric drainage. Laboratory evaluation revealed a
white blood cell count of 3,900/mm 3, haematocrit of
27% and a platelet count of 226,000/mm 3. Blood gas
analysis showed the following values pH: 7.22, PaCO2:
6.7 kPa (50.5 mmHg), bicarbonate 17.6 mEq/L. X-ray
investigations revealed an increased density spreading over
a 3*4 cm part, predominant in right upper and lower
quadrants (Figure 1a). On abdominal ultrasound, 33*27 mm
sized abscess was suspected.
On abdominal CT, a localised mass lesion filled with
bowel content was detected in the upper quadrant,
progressing to lower parts (Figure 1b). Diagnostic
laparotomy was employed. Upon laparotomy, perforation
and distention in the ascending colon was spotted. Whole
abdomen was filled with bowel material caused by the
leakage from the perforation site. Cecum and distal part of
the ascending colon was intussuscepted to the perforation
site. Perforated area was surgically repaired. Resections
from 10 cm long ileum piece and hepatic flexure site was
sent to pathology. During the intubation, a foreign material
in the nose was noticed. Bronchoscopy was performed for

(b)

Figure 1

(a) A-P chest X-rays. (b) Computed tomography scans.
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diagnostic purposes and bronchi were aspirated. No foreign
body was detected in the two main and distal bronchi.
Condensed pus in the bronchi was aspirated. After surgery,
patient was closely monitored in pediatric intensive care
unit. Broad spectrum antibiotics were administered.
Pathology report showed numerous foreign bodies including
hair, feathers and unidentified materials.
Bezoars are defined as exogenously taken indigestible
material located in stomach and intestines. Trichobezoars
are usually composed of patients' own hair.3 Foreign body
ingestion incidence is higher between the ages of 6 months
and 6 years and our patient is in the higher risk group.4 The
ingested materials are mostly opaque, such as coins, pins,
hooked needles, batteries and toy parts. Also food
ingestions may occur, although food related complications
are seen rarely in children.5 In our case, history of bariumenema X-ray for swallowing dysfunction was present.
In present case, ingestion of multiple foreign bodies gave
rise to obstruction and perforation of ascending colon.
Dispersed fecal contents triggered the development of
secondary peritonitis. In conclusion, foreign body ingestion
should be kept in mind in children admitted to emergency
department with toxic appearance, vomiting and signs of
gastrointestinal obstruction.
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Letter to the Editor
Comment on "A Rare Cause of Neonatal
Breast Abscess and Mastitis: Foeniculum
vulgare and Powerfull Massage"
Dear Editor,
Kose and colleagues1 attribute an intriguing case of breast
abscess and enlargement in an exclusively breast-fed infant
to infection, breast massage and maternal ingestion of fennel
tea. Their inferences around the causal role of the tea rely
heavily on the co-incidence of symptoms and tea ingestion
as well as extrapolation based on the reputation of anethole
as estrogenic. Anethole is a major component of essential
oils from fennel (Foeniculum vulgare (Mill.), Apiaceae) and
also a major component of fennel teas (FT).2 Kose et al cite
two papers to support the premise that anethole is
estrogenic.3,4 However, as described below, neither paper is
convincing and belie the fact that the estrogenic activity of
anethole is disputable.
The first citation3 does not report original data regarding
the estrogenic activity of fennel essential oils (FEO) or
anethole, instead citing a review article5 to assert that they
are estrogenic. However, the review5 contains no empirical
evidence to confirm the estrogenic activity of anethole.
Rather, the review5 casts doubt on it by suggesting that
polymers and oxidation products of anethole, instead of
anethole itself, may be the estrogenic compounds in FEO.
The second citation 4 supporting the statement that
anethole is estrogenic does contain original data consistent
with this idea but is not definitive. Using the assay regarded
as the "gold standard" there was a significant increase in
uterine weights of juvenile rats after application of
80 mg/kg bw anethole for three days. However, no
information about the provenance of the anethole or its purity
is provided. As mentioned above, polymers and oxidation
products of anethole have been implicated as the more likely
estrogenic compounds present in FEO.5 If the anethole tested
contained these impurities, a false positive result may have
occurred. So despite an apparently positive result from the
gold standard method, uncertainty remains around the
estrogenic activity of anethole. Since the first paper contains
no relevant data, and the second contains questionable data,
there are currently insufficient data to conclude that anethole
is estrogenic and the idea should not be propagated as a
certainty.
Another point to note is that ingestion of FT is not
equivalent to ingestion of FEO. The two preparations have

markedly different compositional profiles. FT are aqueous
infusions containing a dilute mixture of volatile and nonvolatile compounds.2 FEO are lipophilic, non-aqueous
mixtures of volatile compounds. While some of the volatile,
relatively hydrophobic compounds occurring in FEO do also
occur in the teas, FT contain additional compounds not found
in the oils including the putative phytoestrogen quercetin
glucuronide.2
It may be that FT do exert estrogenic effects when
ingested. However, the identity of any active compounds is
far from established. Unconditional statements that anethole
has estrogenic activity do not reflect the mixed nature of
the limited evidence available in the literature and neglect
the possibility that other compounds from FT may contribute
to any such effects. In light of the widespread use of FT, the
question of their estrogenic activity, including that of
anethole, should be clarified with further investigation.
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Clinical Quiz
What is the Diagnosis?
KPT YU, IFM LO, HM LUK

A 3-year-old girl was referred to genetic clinic for
developmental regression. She was born at full term with
birth weight of 2.91 kg, from a non-consanguineous
Chinese couple. She had normal development till 1.5 years
old. She was initially able to speak a few meaningful words
but with loss of speech since 1.5 years old. She was also
reported to have on and off hyperventilating episodes and
falling off head circumference from 50th to 25th percentile.
She had no clinical seizure. Family history was not
contributory. Physical examination at 3 years old showed
growth parameters with head circumference at 25th
percentile, body weight at 25th-50th percentile and body
height at 3rd-10th percentile. There was no craniofacial
dysmorphism, but frequent stereotypic handwashing
movement and no purposeful hand use were noted during
consultation. Hyperventilation and teeth grinding were
also being observed. She got no single meaningful words
during assessment. Examination of other systems was
essential normal. Brain imaging and baseline routine
workup included metabolic investigation in regional
paediatric unit was negative.

Figure 1 Clinical photographs of our patient at age
of 4 (consent has been taken for publication).

The clinical quiz was prepared by:
KPT YU
IFM LO
HM LUK
Clinical Genetic Service, Department of Health, Hong Kong, China

Answer to "Clinical Quiz" on Pages 192-194
N.B. The Editors invite contributions of illustrative clinical cases
or materials to this section of the journal.
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2. Send back the answer sheet (see loose leaf page) to the Hong Kong College of Paediatricians. One point will be awarded
to each article if ≥3 of the 5 answers are correct. The total score of the 4 articles will be 4 CME points.

(A) Adolescents Who Underwent Thyroid Surgeries
for Thyroid Cancers and Masses
1. Which of the following is wrong for differentiated thyroid
cancer (DTC) in children?
a. Children with DTC present with extensive disease
b. Lymph node involvement at diagnosis is seen in 4090% of patients
c. Distant metastasis occurs in 2% of cases
d. Distant metastasis most commonly affects the lung
e. Multifocal disease is seen in 40% of cases
2. Which of the following is not true for DTC in children?
a. Incidence of DTC in patients younger than 10 years
is 1/1,000,000
b. Incidence of DTC in patients aged 10-14 years is
1/200,000
c. Incidence of DTC in patients aged 15-19 years is
1/75,000
d. Girls are four times more likely to have thyroid cancer
than boys after puberty
e. Boys are two times more likely to have thyroid cancer
than boys before puberty
3. Which of the following is wrong for thyroid cancer (TC)
in children?
a. Papillary TC is seen in 60% of cases
b. Follicular variant papillary TC is seen in 35% of cases
c. Follicular TC is seen in 10% of cases
d. Medullary TC is seen in 5% of cases
e. Annual incidence increases by 1.1% per year
4. Which of the following risk factors does not indicate poor
outcome in thyroid cancer?
a. Head and neck irradiation
b. Exposure to radioactive explosion
c. Treatment for cancer before 10 years of age
d. Thyroid hemiagenesis
e. Hyroglossal cyst

5. Which of the following is not true for DTC in children?
a. Total thyroidectomy is the preferred operation
b. Neck dissection is done if lymph node metastasis are
seen in imaging or during surgery
c. Radioactive iodine therapy is given after surgery
d. Levothyroxine therapy is not required after surgery
e. Undetectable thyroglobulin level indicates disease-free
state
(B) BK Virus-associated Haemorrhagic Cystitis
in Children Undergoing Allogeneic
Haematopoietic Stem Cell Transplantation:
A Single Institution Experience
1. Which is NOT the cause of haemorrhagic cystitis in
haematopoietic stem cell transplantation recipient?
a. Chemotherapeutic agents
b. BK virus reactivation
c. Coagulopathy
d. E. coli sepsis
e. Severe thrombocytopenia
2. Which period does BK virus (BKV)-associated
haemorrhagic cystitis occur?
a. Pre-transplant period
b. Post-engraftment period
c. Disease relapse period
d. Preconditioning chemotherapy
e. None of the above
3. Which of the following is NOT the primary treatment of
BKV-associated haemorrhagic cystitis?
a. Hyperbaric oxygen
b. Acetylcysteine
c. Dosage reduction of cyclosporine
d. Fluoroquinolone
e. Cidofovir
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4. Which of the following is a risk factor for haemorrhagic
cystitis?
a. BKV viruria ≥107 copies/mL
b. Older age
c. CMV reactivation
d. Foscarnet use
e. All of the above
5. According to the grading of BKV-associated
haemorrhagic cystitis, macroscopic haematuria with clots
should be graded as:
a. Grade I
b. Grade II
c. Grade III
d. Grade IV
e. None of the above
(C) The Effect of Sucrose on the Control of Pain
Secondary to Retinopathy of Prematurity
Screening: Randomised Controlled Trial
1. Which of the following is true?
a. Premature neonates do not feel pain because of
immature brain development.
b. Inadequate pain relief does not cause permanent
injuries for premature neonates because they cannot
interpret painful experiences.
c. Neonates are more resistant to painful procedures than
adults.
d. Inadequate pain relief may result in increased pain
sensitivity over time
e. Pain may cause only short term harmful effects on
neonates.
2. Which of the following is not a minor painful intervention
conducted in neonatal intensive care unit?
a. Heel lance
b. Venipuncture
c. Retinopathy of prematurity screening
d. Immunisation
e. Attachment and removal of EEG/ECHO
3. Which of the following is not the indicator of premature
infant pain profile (PIPP) scoring system?
a. Heart rate
b. Oxygen saturation
c. Saliva cortisol level
d. Gestational age
e. Eye squeeze

4. Which of the following recommendation has consensus
on it?
a. Repeated lower doses of sucrose are more effective
than single dose of sucrose for painful procedures.
b. Using pacifier with 0.1-0.4 ml 12%-24% sucrose for
preterm infants is effective as pain relief for minor
painful interventions.
c. S u c r o s e w i t h o u t c o m b i n i n g o t h e r n o n pharmacological methods is effective as pain relief
during retinopathy of prematurity screening.
d. Sucrose has been demonstrated to be associated with
long term neurodevelopmental side effects.
e. The presence and severity of pain occurring in
neonates can be accurately determined.
5. In this study;
a. Sucrose had negative effect on crying behaviour
during retinopathy of prematurity screening.
b. Sucrose reduced PIPP scores during retinopathy of
prematurity screening.
c. Sucrose had positive effect on objective parameters
(heart rate, SpO2) of pain.
d. Authors recommend sucrose in routine use of pain
control during retinopathy of prematurity screening.
e. Sucrose did not have long term neurodevelopmental
side effects.
(D) Red Blood Cell Distribution Width and Transient
Tachypnoea of the Newborn
1. Which of the following clinical conditions is NOT
associated with elevated Red blood cell distribution width
(RDW) levels?
a. Pulmonary embolism in adult patients.
b. Sepsis in adult patients.
c. The prognosis in adult patients with acute myocardial
infarction.
d. Pneumonia in adult patients.
e. Macrocytic anaemia in paediatric population.
2. Which of the following symptoms has been used for the
diagnosis of tachypnoea of newborn (TTN)?
a. Rapid respiration (>60 bpm), grunting and retraction.
b. Oxygen requirement generally rise above 40%
c. Symptoms often last as long as five days.
d. The condition is more common in premature infants
born by normal spontaneous delivery.
e. Symptoms occur after 24 hours after birth in infants.
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3. Which of the following is the main limitation of this study?
a. This study includes relatively scarce number of newborns.
b. RDW requires additional cost and can not be checked
from complete blood count.
c. A positive correlation was observed between RDW
and gestational age.
d. TTN and control groups included those born before
36 weeks or those with low birth weight of <2,500 g.
e. Infants in this study are older than 24 hours.

5. Which of the following is NOT correct according to this
study?
a. RDW indicates heterogeneity of erythrocyte volume.
b. RDW is mainly used for the differential diagnosis of
microcytic anaemia.
c. RDW routinely reported as a component of complete
blood count.
d. There are limited data about relationship between
RDW and newborn population.
e. RDW calculation requires additional cost.

4. Which of the following is NOT correct according to this
study?
a. Limited number of studies have compared some
clinical conditions in new-borns and RDW values.
b. This study is the first to look into the relationship
between TTN and RDW values.
c. In the TTN group, RDW were significantly higher than
control group.
d. The difference in RDW value observed in neonates
with or without TTN is statistically significant.
e. We thought that RDW value can be used in the early
diagnosis of TTN.

Answers of April issue 2017
(A)

1. c; 2. a; 3. b; 4. c; 5. d

(C)

1. e; 2. b; 3. d; 4. d; 5. e

(B)

1. e; 2. a; 3. e; 4. e; 5. b

(D)

1. c; 2. a; 3. a; 4. b; 5. e
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CLINICAL QUIZ (p184) ANSWER
What is the diagnosis ?
In view of developmental regression, stereotypic midline hand movement, loss of speech, Rett syndrome (RTT)
was suspected. Methyl-CpG-binding protein 2 (MECP2) gene was tested that showed a denovo heterozygous missense
pathogenic variant c.401C>G. This variant has been reported in the literature to be associated with Rett syndrome,
therefore the diagnosis of Rett syndrome in this girl was substantiated.

What is Rett syndrome?
Rett syndrome is a progressive neurodevelopmental disorder characterised by apparently normal psychomotor
development during the first 6 to 18 months of life, followed by a rapid regression in language and motor skills.
During the phase of rapid regression, replacement of purposeful hand use by repetitive, stereotypic hand movements
is pathognomonic.

What are the clinical features of MECP2-related disorder?
MECP2-related disorders in females include classic Rett syndrome, variant Rett syndrome, and mild learning
disabilities. It is typically lethal in males but rare surviving males can presented with neonatal encephalopathy and
intellectual disability.
Classical Rett syndrome

There is usually apparently normal in psychomotor development during the first 6 to 18 months of life, followed
by a rapid regression in language and motor skills. The hallmark is loss of purposeful hand use and replaced by
repetitive stereotypical hand movements. Head growth may begin decelerating as early as age three months. Seizure
occur in about 90% of females, mostly with generalised tonic-clonic seizures and partial complex seizures.1 They
may have screaming fits and inconsolable crying by age 18-24 months. Additional characteristics include autistic
features, panic-like attacks, bruxism, episodic apnoea and/or hyperpnoea, seizures, gait ataxia and apraxia, and tremors.
After rapid deterioration, the neurologic manifestations become relatively stable. Other features including failure
to thrive, maybe partially related to oropharyngeal and gastroesophageal incoordination resulting in poor dietary intake.2
Constipation is also very common in Rett syndrome. More than 80% of patients have scoliosis.3 About 70% of
patients also have osteopenia and increases the risk of fractures.4 One of the most life threatening problem in Rett
syndrome is cardiac arrhythmia that included prolonged QT interval, T-wave abnormalities, and reduced heart rate
variability which may account for some cases of sudden death in Rett syndrome.5
Atypical RTT / Rett syndrome variant 6

- Preserved Speech Variant (Zappella Variant): developmental regression at 1-3 years old , with milder reduction of
hand skills. There is recovery of language after regression at about mean age of 5 years old. This variant got a lower
frequency of epilepsy, and relatively normal head circumference. Mutations in MECP2 were found in majority of
cases.
- Early Seizure Variant (Hanefeld Variant): early onset of seizure, mostly before 5 months of life. MECP2 mutation
is rarely found in this type of variant, instead CDKL5 mutation maybe found.
- Congenital Variant (Rolando Variant): Grossly abnormal initial development, with severe psychomotor delay and
inability to walk. Microcephaly and regression occur much earlier than in classical Rett syndrome, with mostly in
the first 4-5 months old. This variant is associated with FOXG1 mutations.
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What are the diagnostic criteria of Rett syndrome?
The diagnostic criteria was updated and modified in 2010,6 which shown in table below:
Rett syndrome diagnostic criteria 2010
Consider diagnosis when postnatal deceleration of head growth is observed.
Required for typical or classic RTT
1. A period of regression followed by recovery or stabilisation
2. All main criteria and all exclusion criteria
3. Supportive criteria are not required, although often present in typical RTT
Required for atypical or variant RTT
1. A period of regression followed by recovery or stabilisation
2. At least 2 out of the 4 main criteria
3. Five out of 11 supportive criteria
Main criteria
1. Partial or complete loss of acquired purposeful hand skills
2. Partial or complete loss of acquired spoken language
3. Gait abnormalities: Impaired (dyspraxia) or absence of ability
4. Stereotypic hand movements such as hand wringing/squeezing, clapping/tapping, mouthing and washing/
rubbing automatisms
Exclusion criteria for typical RTT
1. Brain injury secondary to trauma (peri- or Postnatally), neurometabolic disease, or severe infection that
causes neurological problems
2. Grossly abnormal psychomotor development in first 6 months of life
Supportive criteria for atypical RTT
1. Breathing disturbances when awake
2. Bruxism when awake
3. Impaired sleep pattern
4. Abnormal muscle tone
5. Peripheral vasomotor disturbances
6. Scoliosis/kyphosis
7. Growth retardation
8. Small cold hands and feet
9. Inappropriate laughing/screaming spells
10. Diminished response to pain
11. Intense eye communication − "eye pointing"

Clinical Quiz Answer
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What are the genetic abnormalities and inheritance pattern of Rett syndrome?
Rett syndrome is a X-linked dominant disease, due to mutations in MECP2 gene. It is seen almost exclusively in
females, as most males die in utero or shortly after birth. However, there are occasional report of surviving males
with 47,XXY7 or somatic mosaicism.8 Male carrying MECP2 mutation can also rarely present as severe neonatal
encephalopathy and manic-depressive psychosis, pyramidal signs, Parkinsonisim, and macro-orchidism (PPM-X
syndrome).9
Most cases (>90%) are sporadic. Occasionally reported on asymptomatic female carriers found in familial Rett
syndrome. It is mainly due to extreme skewing of their X chromosome inactivation, allowing a normal female
phenotype in the carrier.10
Mutation in other genes were reported to be associated with atypical Rett syndrome. Mutation of CDKL5 was
found to be associated with early-seizure onset variant of Rett syndrome.11 Mutations in FOXG1 is also characterised
as having the congenital variant of Rett syndrome.12 However, there are discussions on whether CDKL5 and FOXG1
mutations actually a different disease entities from Rett syndrome.13,14

What is the management strategy of Rett syndrome?
Management is mainly symptomatic using a multidisciplinary approach. Guideline has been developed for the
management of scoliosis in Rett syndrome.15 Low dose risperidone or selective serotonin uptake inhibitors have
been shown successful in treating behavioral problem like agitation. Adequate fluid intake and a high-fiber diet may
help treating constipation. Prolonged QTc may benefit from the use of β-blockers and avoidance of medication
known to prolong the QT interval.
Some ongoing novel therapeutic trials included using Insulin-like Growth Factor 1,16 and dextromethorphan, an
antagonist of the NMDA receptor17 have been shown partial positive result in Rett syndrome.
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