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At DAWN,

I believe we had favorable success in the first anniversary of the journal "Surgery on Children," going to a
more significant target for better circumstances of children's health. The journal itself is a very fruitful base
for authors who have concerns about treating the pediatric age group holistically. Collaborative management
is the journal's only task, which is why it is named "Surgery on Children."

To work together, one must be part of a "writer" academic persona. Conversation and good intentions
can never be sufficient if writing and "being capable of writing" are absent. So, the mission of the journal
demonstrates itself at this point.

Previous year, we had four issues with 24 articles. These articles ranged from case studies and research
papers to reviews and editorials. Most importantly, various branches of health-caring tasks contributed
to the journal. Nurses, anaesthesiology specialists, pediatric urologists, pediatric surgeons, orthopaedists,
nuclear medicine specialists, plastic surgeons, ear-nose-throat surgeons, and pediatric specialists submitted
articles to give their hands to this calling. That concludes the success of the journal in the last year.

Contributing to the journal not only provides a platform to share your expertise but also fosters collaboration
and learning across different medical specialties. We look forward to welcoming contributions from
ophthalmologists, neurosurgeons, emergency and intensive care specialists, pathologists, radiologists,
thoracic surgeons, and technicians, as their unique perspectives will enrich our content and further our
mission.

Of course, we encountered some functional and academic difficulties during this time. However, we are
resolutely committed to overcoming these obstacles with the support of our respected publisher, Medihealth
Academy. This commitment should reassure you of our dedication to the journal's continued success.

As aresult, I believe the period we passed gives me a humble right to define the ongoing process as a "dawn."

We are filled with an increasing eagerness to continue our mission. The journal is at dawn, and we are
inspired to keep pushing forward.

Best Regards

Atilla SENAYLI

Editor-in-Chief
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ABSTRACT

Aims: Posterior urethral valve (PUV) is a common congenital urethral obstruction leading to significant morbidity. Despite
successful fulguration of PUV, the bladder dysfunction persists in most of the cases. Oxybutynin, an anticholinergic drug
is commonly used to manage this bladder dysfunction. This study aimed to assess the impact of oxybutynin on bladder and
urinary tract function in children with valve fulguration.

Methods: A retrospective observational study was conducted on 41 children who underwent PUV fulguration at a tertiary care
center in Bangladesh between 2020 and 2023. All subjects received oxybutynin for at least 6 months post-fulguration. Bladder
wall morphology, hydronephrosis, vesicoureteral reflux (VUR), and post void residues (PVR) were assessed. Side effects of
oxybutynin were also documented.

Results: All patients had bilateral hydroureteronephrosis (HUN), except one, who was with unilateral HUN during primary
diagnosis. Complete resolution of bilateral HUN was seen in renal USG 14 patients at 6 months post fulguration. Correction of
VUR documented in 13 units out of 32 units. Mean serum creatinine decreased to 0.52+0.22from 0.73+0.52 within 6 months of
fulguration. Four patients exhibited significant PVR, leading to clean intermittent catheterization (CIC) initiation.

Conclusion: Combined with PUV fulguration and oxybutynin therapy appears to be effective in improving bladder function.

Further prospective studies incorporating urodynamic evaluations are warranted to validate these findings.

Keywords: Posterior urethral valve, oxybutynin, fulguration

INTRODUCTION

Posterior urethral valve (PUV) stands as a prevalent form
of congenital urethral obstruction, with an incidence of 1 in
2500 to 1 in 5000 male births.! This condition is recognized
as a primary surgical cause of chronic kidney disease in
children necessitating renal replacement therapy.! During
the development of a normal fetal bladder, bladder cycling
generates a stretch force on the bladder that causes a decrease
in collagen content in the bladder wall and also a decrease in
smooth muscle tension. In patients with PUVs, this normal
bladder cycling hampers. It causes structural and functional
alteration in the bladder and thus produces bladder dysfunction.
Due to the loss of strength and elasticity of the bladder wall,
there is a gradual loss of bladder compliance, reduction in
capacity, and development of high storage pressures.>* The
presence of PUV typically gives rise to bladder hypertrophy
and hydroureteronephrosis (HUN), evident on ultrasound

scans. While ultrasound serves as an effective diagnostic tool,
the gold standard investigation for comprehensive evaluation
remains the micturating cystourethrogram (MCU). The MCU
offers a detailed portrayal of the condition, showcasing not
only the dilated posterior urethra but also providing insights
into bladder dimensions, trabeculation, and the presence
of vesicoureteral reflux (VUR).* Early valve fulguration is
proven to be superior to diversion procedures (vesicostomy/
ureterostomy) and is considered the optimal management
modality following initial stabilization of deranged renal
function, metabolic parameters, and coexisting urinary tract
infection (UTI).>®

Despite timely interventions such as valve ablation, bladder
dysfunction manifested by frequency, dribbling, and
daytime and nighttime incontinence, persists in a substantial
proportion of patients, often becoming a crucial determinant
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of long-term outcomes.>” This dysfunction results from
the remaining pathological changes in the bladder that is
hypertonic, hyperreflexic, small capacity, and noncompliant
bladder. The type of bladder dysfunction after valve fulguration
is unpredictable. The clinical challenges are to identify those
individuals who are at risk of bladder dysfunction.

Oxybutynin, an anticholinergic drug, emerged as the preferred
therapeutic choice for managing post-fulguration bladder
dysfunction. Oxybutynin, by inhibiting muscarinic action,
exerts an antispasmodic effect on the bladder’s smooth
muscles.® Several studies mentioned that oxybutynin improves
this dysfunction.>® It improves the bladder compliance,
increases bladder capacity, and decreases the storage pressure.®
Because of this property, it becomes the drug of choice in
treating bladder dysfunction in children with PUVs.®

This study sought to evaluate the effectiveness of oxybutynin in
the management of children following PUV fulguration.

METHODS

The study was conducted with the permission of the Ethics
Committee of Bangladesh Shishu Hospital and Institute
(Date: 07.03.2022, Decision No: 2023712(l)). All procedures
were carried out in accordance with the ethical rules and
the principles of the Declaration of Helsinki. This was a
retrospective observational study among the children who
underwent fulguration for PUV in Bangladesh Shishu
Hospital and Institute, a tertiary care center in Bangladesh
between 2020-2023. All children who underwent fulguration
from the neonatal period to 5 years of age and on oxybutynin
were included in the study. Children with PUV were treated
with oxybutynin at 0.2 mg/kg/day in two divided doses for
6-month post fulguration. Exceptions are those who have
good bladder morphology as noted during cystoscopy and
without complaints of frequency, dribbling, and daytime
and nighttime incontinence, those with significant persistent
post void residues (PVR) on post fulguration follow-up
ultrasound, and those who did not tolerate oxybutynin. Basic
demographic details, brief antenatal and neonatal medical
history, biochemical parameters, renal ultrasonogram, MCU,
DMSA scan reports were assessed in follow up. Bladder wall
morphology, the status of HUN, and PVR were compared
between preoperative and postoperative ultrasound scans.
VUR was assessed in MCUs. The status of renal scarring was
determined by DMSA scans. Data regarding the side effects of
oxybutynin were collected by asking the parent as well as by
going through their medical records.

Data analysis was performed with SPSS Statistics for Windows,
Version 20.0. Statistical significance was set at p<0.05.

RESULTS

There was a total of 44 children who underwent fulguration for
PUV between January 2020 and December 2023. Of these, 3
children were excluded as they were lost to follow up. Thus, at
the time of final follow-up 41 children were available.

The age at presentation ranged from 9 days to 3 years 8 months
(Table 1). The relevant clinical features are summarized in

Table 2. The most common clinical presentation was poor
urinary stream noted in 30/41 children, UTI in 18/41 children
and acute renal failure in 8/41, antenatal diagnosis 10/41.

Table 1. Age of presentation of the patients

Age n Frequency

<6 months 21 51%
6months-lyear 7 17 %
lyear-5year 13 32%
Clinical presentation n Frequency
Poor urinary stream 30 73.17%
Urinary tract infection 18 43.90%
Acute renal failure 8 19.51%
Antenatal diagnosis 10 24.39%

Renal ultrasound revealed bilateral HUN in 40/41 patients
and unilateral HUN in 1 patient at presentation (Table 3). In
follow up USG at 6 months revealed, 35% (14/40) of those with
bilateral HUN had complete resolution. In the remaining 26
patients with bilateral HUN, improvement in HUN was seen
in 12 children. There was no change of HUN was observed in
14 patients with bilateral HUN and 1 patient with unilateral
HUN (Table 3).

Table 3. Pre and post operative renal ultrasound

Bilateral Unilateral
HUN HUN
Preoperative USG 40 1
Complete resolution 14 0
Postoperative USG Improved 12 0
Not improved 14 1

HUN: Hydroureteronephrosis

Initial MCU revealed a total of 32 refluxing units (Table 4). In
follow up, complete resolution was noted in 8 patients, 13/32
units (41%), and no change in 3 patients. In 7 patients the grade
of VUR was improved. However, 2 patients with no VUR had
developed new unilateral VUR.

Table 4. Pre and post operative MCU

: Bilateral Unilateral
Preoperative MCU VUR VUR
13 6
. Complete resolution 5 3
Postoperative MCU
Improved 5
Not improved 3 1

MCU: Micturating cystourethrogram, VUR: Vesicoureteral reflux

Four patients had documented significant PVR in follow-up.
This was probably due to the combined effect of oxybutynin
with ineffective bladder emptying. All of them were started on
clean intermittent catheterization (CIC).

The preoperative mean serum creatinine was 0.73+0.52 and
after 6 months of fulguration mean serum creatinine was
0.5240.22. There was a significant fall in the mean creatinine
(p=.001) after fulguration (Table 5).

Most of our patients, 35/41 with oxybutynin for more
than 6 months after fulguration, were asymptomatic with
a good urinary stream in follow-up. 2 children had daytime



incontinence which was improved with time and 3 children
had recurrent UTI which was treated with antibiotics.

Table 5. Laboratory findings

Pre intervention Post intervention P
Creatinine n Mean (SD) n Mean (SD)
41 0.73+0.52 0.52£0.22 .001

SD: Standard deviation

DISCUSSION

We conducted a retrospective observational study to find out
the course of disease in children diagnosed with PUV and on
oxybutynin for at least 6 months with fulguration. The most
common presenting complaints in our study population were
poor urinary stream and recurrent UTI which was similar
to the study done by Norris JJ et al.” 55.56% of their patients
presented with poor urinary stream and 41.67% with UTL
In our study only 5 (5/41) patients presented at the age of <1
month and 24.39% of our patients had antenatal diagnosis.
These findings differed from other studies. Ezel et al.'’ reported
a single-center experience of 22 years with 64 children where
the median age of diagnosis of PUV was one month (range
1-132 months) and 51.5% were diagnosed antenatally.
Another retrospective study over 29 years reported that 42.5%
(n=77/181) of the total 181 South African boys with PUV were
diagnosed in their first month of life." This is probably due to
the lack of proper antenatal screening facilities in our country.
We have observed that ultrasound during antenatal period paid
very little attention to the detection of congenital anomalies.

In our study, we found improvement in lower urinary tract
symptoms and having a good urinary stream in patients with
the use of oxybutynin for at least 6 months after ablation. A
similar finding was mentioned by Noris JJ et al.” There was a
decrease in postoperative mean serum creatinine than mean
preoperative serum creatinine in our study.

The combined use of oxybutynin and PUV fulguration also
caused resolution of the HUN in renal ultrasound scans and
the resolution of VUR in MCU in this study. All of these
reflect improved bladder function in our PUV patients. These
findings were similar to Kim et al.’> who used anticholinergic
medication. Other studies observed that oxybutynin improves
bladder compliance, and detrusor overactivity, increases
the bladder capacity, and decreases the storage pressure.®'
Wani SA et al.'* mentioned in their study that early use of
oxybutynin immediately after the diagnosis of PUV improves
the urodynamic parameters in these patients. In our country,
urodynamic study cannot be done before 5 years of age. This
makes it difficult to identify the specific bladder dysfunction
in our setting. We can only assess the improvement of lower
urinary tract symptoms, and USG and MCU parameters
during follow-up after 6 months of fulguration.

The main concern in using anticholinergic therapyisareversible
iatrogenic myogenic failure causing the overdistended bladder,
worsening reflux, and incontinence.” We had 4 patients for
whom PVR was significant. MCU of these children showed
moderate capacity bladder, presence of PVR, and resolution
of reflux in 3 patients but increased the grade of reflux in 1
patient. So it was unlikely for the patients to have myogenic
failure. However urodynamic evaluation was necessary to
confirm. The treatment for myogenic failure is to stop the
anticholinergic therapy and start CIC to facilitate bladder

emptying.'>'® So, we treated these 4 patients with CIC and
stopped the oxybutynin.

The combined use of oxybutynin and PUV fulguration has
resulted in resolution of the HUN in renal ultrasound scans
and the resolution of VUR in MCU, thereby reflecting an
improvement in bladder function. A comparative study
revealed, the observation group where oxybutynin was not
given after valve fulguration hydronephrosis was improved in
16/50 (34.8%) renal unit, which was significantly lower than
the oxybutynin group.” Our study showed improvement of
hydronephrosis in 52/81 (64%) renal units.

Oxybutynin has some side effects, these include dry mouth,
dry eyes, constipation, and urinary retention.'® Dryness of the
mouth is usually the most common side effect encountered.
However, we did not observe these side effects as our
patients were mostly below 3 years of age and they could not
comprehend the dryness of mouth.

Our study has a few limitations. The data were collected
retrospectively. It was also not possible to have a control group
as management of PUV with oxybutynin and fulguration
have become the standard of care. The accuracy of valve
fulguration is also predicted by improvement in symptoms
and investigations in follow-up. Therefore, it is difficult to
mention the outcome of adequate valve fulguration and the
use of oxybutynin individually. The other major limitation
is the unavailability of urodynamic study in our country So
urodynamic correlation could not be possible in our study.

CONCLUSION

Adequate valve fulguration and oxybutynin therapy in children
with PUV can improve the function of bladder and helps in
preventing structural damage to the upper tracts.
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ABSTRACT

Aims: The aim of the current study was to evaluate and compare the changes in meatal position and degree of chordee in
children with proximal penile hypospadias before and after intramuscular testosterone therapy.

Methods: This was a single center, parallel arm, non-randomized clinical trial which was conducted in the surgery out-patient
department (SOPD) of Bangladesh Shishu Hospital & Institute, Dhaka, Bangladesh from June 2022 to March 2024 for a period
of 22 months. Patients with proximal penile hypospadias attended in SOPD in Bangladesh Shishu Hospital & Institute during
the study period. Several variables were recorded like position of meatus as well as the degree of chordee. A preparation of
testosterone depot, containing testosterone propionate, phenylpropionate, isocaproate, and decanoate, was administered via
intramuscular injection in the buttock to a patient with proximal penile hypospadias. The dosage was 2 mg/kg of body weight,
following the specified flowchart. If the desired effect was achieved, either by the growth of the penile length proximal to the
meatus resulting in a change in the severity from proximal penile to mid/distal penile hypospadias, or by a reduction in the
degree of chordee to less than 30°, or both, the testosterone therapy was discontinued.

Results: A total number of 20 children presented with hypospadias were recruited for this study after fulfilling the inclusion
and exclusion criteria. The mean age with the SD of the study population was 42.10+25.37 months. All the position of the
meatus of the study population were in the proximal position which was 20((100.0%) cases before intramuscular testosterone
therapy. However. After the therapy, the proximal position was found in 10(50.0%) cases and mid position was in 10(50.0%)
cases (p=0.002). During testosterone therapy, the mean with the SD of degree of chordee was 55.0+8.73 mm and 43.25+14.26
mm in before and after intramuscular testosterone injection respectively (p=0.0001).

Conclusion: In conclusion the degree of chordee is significantly change before and after intramuscular testosterone injection.

Keywords: Hypospadias, proximal penile hypospadias, chordee, testosterone

INTRODUCTION

Hypospadias is a congenital defect resulting from an abnormal
penile development, which leads to the urethral meatus
being situated abnormally along the penile shaft, scrotum, or
perineum instead of its usual location at the tip of the glans.
It is the second most common birth anomaly, occurring in
approximately 1 out of every 300 males.'

The condition arises due to arrest in normal development
of the urethra, foreskin, and the ventral aspect of the penis.?
Hypospadias classification is based on factors such as the
positioning of the urethral opening, the presence of penile
curvature (chordee), and the extent of related abnormalities.?
Proximal hypospadias which account for 20% of all cases of

hypospadias among them one-fourth of the hypospadias are
associated with chordee.*® The position of the meatus and
degree of chordee determine the severity of hypospadias.®

Hypospadias was classified according to position of meatus
into four categories: first-degree (with the urethral opening at
the coronal or distal area of the penis), second-degree (with
the urethral opening located between the mid-penile and
sub-coronal area), third-degree (with the urethral opening in
the perineum or proximal penile area), or categorized as not
otherwise specified (NOS).” The degree of the chordee can
be classified according to the angle of the chordee, with mild
chordee defined as <20°, moderate chordee as 20-30°, and
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severe chordee as >30°.% So, according to classification the more
proximal the meatal opening more severe the hypospadias
additionally degree of chordee is directly proportional to the
severity of hypospadias.

Surgical correction is advised to achieve optimal functionality,
cosmetic appearance, and minimal complications, addressing
the primary objectives of correcting chordee and ensuring an
aesthetically pleasing penis.” The likelihood of surgical success
remains significantly challenging in children with proximal
hypospadias with chordee compared to those with a less severe
deformity.® To enhance the size of the penis and to achieve
satisfactory repair, preoperative testosterone is commonly used
as androgen therapy.'’

In order to increase penile length, temporary stimulation has
been attempted through the local application of testosterone or
dihydrotestosterone (DHT) cream; however, the outcomes were
not only irregular but also exhibited variability in absorption.**
The benefit of using intramuscular (IM) testosterone
application over topical is that it ensures an increase in serum
testosterone level."’

Therefore, IM testosterone stimulation ensures the
development of high-quality tissue by promoting an increase
in total penile length, the amount of preputial and penile shaft
skin.'? Testosterone also enhances the vascularity of the corpus
spongiosum that facilitates to reconstruct a neourethra within
the glans penis, allowing for low-pressure voiding within a
distensible tube as well as minimizes potential complications."

However, a few effects as secondary sexual characteristics, like
the appearance of pubic hair, changes in genital pigmentation,
and aggressive behavior were noted following testosterone
stimulation.’* Nonetheless, these effects were observed to
regress once hormonal therapy was discontinued. The most
common effect of secondary sexual characteristics of IM
testosterone found was the appearance of pubic hair."'7 A
survey indicated that 76% of respondents believed that the side
effects could be minimized by administering IM testosterone
at a dosage of 2mg/kg body weight."”

Despite an increase in total penile length, it has been observed
that the distance from the hypospadiac meatus to the tip of the
glans does not increase proportionately with the entire length
of the penis.” However, this study used topical testosterone
and measured total penile length and meatus to glans distance
but didn’t specifically measure penile length proximal to the
meatus.

Testosterone stimulation results in a disproportionate increase
in penile length, with more significant growth in tissues
proximal to the hypospadiac meatus.'” Furthermore, their
research highlights that the increase in tissues proximal to the
meatus is greater than that observed in distal tissues which
eventually alters the degree of hypospadias. However, this study
was done in a single center on a very small number of patients
and didn’t mention the effect of IM testosterone on the degree
of chordee. Considering these facts about IM testosterone,
the present study was conducted to evaluate the effect of
intramuscular testosterone on proximal penile hypospadias.
The purpose to the present study was to observe and compare
the changes in the position of meatus as well as the changes in
the degree of chordee before and after IM testosterone therapy.

METHODS

Keeping compliance with the Helsinki Declaration for Medical
Research Involving Human Subjects, 1964 a consent form was
constructed describing the title, objectives, and procedure
of the study, the expected outcome, any potential risk to the
subject undergoing intervention, and ways to minimize.
These statements were written and described in an easily
understandable clear local language. Parents or caregivers
decided themselves to be or not to be included in the study.
This written informed consent was signed duly by the caregiver
and the principal investigator. All information from the
patients was kept confidential under the responsibility of the
principal investigator. An identification number was given
instead of using a name for each member of the study group.
No other than the investigator, regulatory authorities, and the
ethical review committee would have access to collected data.
The patients identity was not disclosed while analyzing or
publishing the results of the study. Ethical clearance was taken
from the ethical review committee (Date: 19.10.2022, Decision
No: 2022692) of Bangladesh Shishu Hospital and Institute,
Dhaka. Every ethical issue was discussed with the patient’s
parents regarding the study and informed written consent was
obtained. The study did not involve any social, psychological,
or legal risk to the subject or any invasion of privacy. The study
did not involve using hospital or medical records. There was no
chance of disclosure of any information that was harmful to the
patients or others. The patient’s parents were informed about
the nature and purpose of the study, procedures followed, risks
associated with it, and benefits from the study. They were also
informed about the right to participate or to withdraw from
the study at any time. No compensation for risk or loss of work
time was provided. Confidentiality was strictly maintained
regarding all data.

This was a single center, parallel arm, non-randomized
clinical trial. The study was conducted in the surgery out-
patient department (SOPD) of Bangladesh Shishu Hospital
& Institute, Dhaka, Bangladesh. This study was carried out
from June 2022 to March 2024 for a period of 22 months.
Patients with proximal penile hypospadias attended SOPD
in Bangladesh Shishu Hospital & Institute during the study
period. A purposive sampling technique was used. Out of the
study population, the individual sample units were selected
according to clinical judgment until the desired sample size
was attained.

Patients who had proximal penile hypospadias with age
ranging from 1 year to 10 years were included in this study.
Patients who developed secondary sexual characteristics,
patients who underwent some surgical repair of penis in the
past, patients who had taken prior hormonal therapy for penile
growth and patient who had a disorder of sexual development
were excluded from this study.

Several variables were recorded like total length of the penis,
penile length proximal to meatus, penile length distal to the
meatus, position of meatus and degree of chordee. Proximal



penile hypospadias was defined as the urethral opening
located proximal to halfway from the tip of the penis to
penoscrotal junctions on the ventral aspect of the shaft of the
penis will be ‘proximal penile’ hypospadias. Severe chordee
was recorded when chordee was more than 30°. Position the
meatus and degree of chordee was used to define severity of
hypospadias. The growth of the penile length proximal to the
meatus resulting in a change either in position of the meatus
from proximal penile to mid/distal penile hypospadias, or by
a reduction in the degree of chordee to less than 30°, or both
were considered as reduced severity.

At first, the patient attended the SOPD, Bangladesh Shishu
Hospital & Institute, was assessed and the diagnosis was
established based on clinical grounds and by history taking
and proper physical examination. Then they were approached
to participate in the study. Before enrollment in the study, all
attendants of patients were described about the titles, study
aim and objectives, procedure, benefits, and potential dangers
of the study. Face-to-face interviews with patient guardians
were conducted by using a semi-structured questionnaire.

The degree of chordee measurements was taken by a geometric
protractor after stretching the penis. Total penile length, penile
length proximal to the meatus and penile length distal to the
meatus were measured by placing the jaw of the ruler at the
penoscrotal junction after stretching the penis.

A preparation of testosterone depot, containing testosterone
propionate, phenylpropionate, isocaproate, and decanoate, was
administered via intramuscular injection in the buttock to a
patient with proximal penile hypospadias. The dosage was 2
mg/kg of body weight, following the specified Figure 1.

300 M2 qr T2 30 M3 r 3 30 Ms IR T4
days

M1 | days _ days
Desired Desired Desired
response response response IR
Surgery

Therapy discontinued if little or no change after
subsequent 2 doses of testosterone therapy

Figure 1. Follow up and outcomes measures

MI: Measurement before 1** injection, T1: 1* dose of testosterone injection, M2: Measurement before
2" injection, T2: 2 dose of testosterone injection, M3: Measurement before 3" injection, T3: 3
dose of testosterone injection, Ms: Measurement before surgery, T4: 4" dose testosterone injection,
IR: Inadequate response.

All patient were followed up and effects of IM testosterone
measured according to specified flowchart. If the desired
effect was achieved, either by the growth of the penile length
proximal to the meatus resulting in a change in the severity
from proximal penile to mid/distal penile hypospadias, or
by a reduction in the degree of chordee to less than 30°, or

<

both, the testosterone therapy was discontinued and patients
were referred to consultant for surgical correction. If there
was little to no change in the penile length proximal to the
meatus or degree of chordee during subsequent two dosage
of testosterone therapy, the therapy was also terminated
and patients were referred for surgical consultation as well.
Appearance secondary sexual characteristics following IM
testosterone therapy like the appearance of pubic hair, genital
pigmentation, and aggressive behavior were also observed after
therapy. All patients underwent surgical correction within 60
days due to the temporary effects of the intervention. Since this
study focused solely on the effects of intramuscular testosterone
on penile growth, postoperative outcomes were not assessed.

All the study population was selected very carefully under the
close supervision of the guide and inclusion-exclusion criteria
was strictly followed. The completeness and quality of the
collected data were ensured by regular and routine supervision,
checking, and monitoring. The guide randomly scrutinized the
data collection procedure. The gathered information from the
patient was checked and rechecked with the medical record.
Schedule meetings were arranged with the guide at every
monthly interval to discuss the progress of data collection.
Data cleaning was done before editing in the computer for
analysis. After obtaining the results of one-quarter of the study
subjects, a review meeting was arranged with the guide, and
emerged issues were addressed properly. Before entering data
in the computer for analysis random checking of data was done
by the guide. Irrelevant and inconsistent data was discarded.
After the completion of the data collection, a meeting was
arranged with a guide and co-guide to discuss the progress of
thesis writing and submission.

The collected data from the participants were analyzed. To
maintain consistency, the data were manually checked, edited,
and verified before tabulation. The data was then coded,
entered, and analyzed using SPSS (Statistical Package for
Social Science) version 26 statistical software. The categorical
variables were presented as n (% of cases), and the continuous
variables were presented as mean+SD. Paired t-tests were
carried out to determine the significance of the differences
between pre-treatment and post-treatment outcome variables
for total penile length, penile length proximal to meatus,
penile length distal to the meatus, ratio of distal & proximal
penile length and degree of chordee. On the other hand, the
McNemar test was used as a test of significance for change in
the position of the meatus. A significance level of p < 0.01 was
considered to be statistically significant. All hypotheses were
formulated using two-tailed alternatives against each null
hypothesis (hypothesis of no difference).

RESULTS

Twenty children with hypospadias were included in this study
after meeting the inclusion and exclusion criteria. The age of the
participants ranged from 16 to 108 months, with a mean age of
42.10 + 25.37 months (Table 1). Before testosterone therapy,
the mean total penile length and proximal penile length were
20.10£4.96 mm and 5.15+2.60 mm, respectively. Following
therapy, significant increases (p=0.0001) were observed, with
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Table 1. Age Distribution of the study population (n=20)
Values

42.10+25.37 months
16.0 to 108.0 months

Age
Mean+SD
Age range

SD: Standard deviation

the total penile length reaching 29.20+5.35 mm (Table 2). The
length before and after the testesterone is shown in Figures 2a,
2b and the proximal penile length increasing to 12.15+4.22
mm (Table 3).

Table 2. Comparison of total penile length (AC) before and after

testosterone therapy

Testosterone therapy T"t?lnf;l:geslr‘;l)lgth 99% CI p value
Before testosterone 20.10+4.96

6.68 to11.61 0.0001
After testosterone 29.20+5.35 °

Results were expressed as mean+SD, paired t-test was done as a test of significance, p value <0.01
was considered as significant, CI: Confidence interval, SD: Standard deviation

a.Before testosterone b. After testosterone
Figure 2. Comaprison of penile length; total penile length (AC) and proximal
penile length (AB)

ximal penile length (AB) before and after

testosterone therapy

Proximal penile length

Testosterone therapy (mean+SD) 99% CI p value
Before testosterone 5.15£2.60

4.88-9.11 0.0001
After testosterone 12.15+4.22

Results were expressed as mean+SD, paired t-test

done as a test of significance, p value <0.01

was considered as significant, CI: Confidence interval, SD: Standard deviation

Before intramuscular testosterone therapy, all 20 participants
(100.0%) had the meatus located in the proximal penile
position. After therapy, the meatal position was proximal in
10 cases (50.0%) and mid-penile in 10 cases (50.0%), with
the change in meatal position being statistically significant
(p=0.002) (Table 4). Additionally, the mean degree of chordee
decreased significantly, from 55.0+8.73 mm before therapy to
43.25+14.26 mm after therapy. The 99% confidence interval for
the mean difference in chordee was 7.44 to 16.06 mm, with the
improvement being statistically significant (p=0.0001) (Table
5). The degree of chordee before and after the testesterone
therapy are as shown in Figure 3a, 3b.

Table 4. Position of meatus before and after testosterone therapy

Testosterone therapy Position n (%) p value
Before testosterone Proximal 20 (100.0%)
1 0,
After testosterone Lemmiel L0 Eas) 0.002
Mid 10 (50.0%)

McNemar’s test was done as a test of significance, p value <0.01 was considered as significant
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Table 5. Comparison of degree of chordee before and after testosterone
therapy

Testosterone therapy Deg(:le;:lf :ggr)dee 99% CI p value
Before testosterone 55.0£8.73
After testosterone 43.25+14.26 7:44 10 16.06 0.0001

SD, paired t-test was done as a test of significance, p value <0.01 was

Results were

considere

b. After testosterone

a.Before testosterone
Figure 3. Comparison of degree of chordee

DISCUSSION

The administration of intramuscular testosterone therapy for
proximal penile hypospadias has been a subject of considerable
interest due to its potential to influence penile growth by
promoting cell proliferation and tissue expansion, resulting
in a larger and more vascular penis, which may help reduce
surgical complications.'®

In this study total penile length and proximal penile length
before testosterone therapy were 20.10+4.96 and 5.15+2.60,
respectively. However, total penile length and proximal
penile length showed significant increments (p=0.0001) after
testosterone therapy, resulting in 29.20+5.35 and 12.15+4.22,
respectively. Following this observation, as the penile length
increases while the distance from the meatus to the tip of the
glans does not grow, similarly to the distance from the meatus
to the penoscrotal junction in proximal type, the hypospadias
condition effectively shifts to a more distal position compared
to its status before treatment.>'>"

All the positions of the meatus of the study population were
in the proximal position which was 20 (100.0%) cases before
intramuscular testosterone therapy. However, after the therapy,
the proximal position was found in 10 (50.0%) cases, and the
mid position was found in 10 (50.0%) cases. The difference in the
position of the meatus before and after therapy was statistically
significant (p=0.002). This finding is also consistent with the
findings of another study which showed that the distance from
the meatus to the tip did not increase proportionately with the
entire penile length, even after testosterone therapy.'? It has
been suggested that the dysplastic nature of the tissue distal to
the meatus could be the reason for this discrepancy’®

Some authors use hormonal stimulation on proximal
hypospadias with severe chordee after correcting the chordee
due to dysplastic nature of the tissue."* Conversely, testosterone
stimulation ensures the development of high-quality tissue by
enhancing the vascularity of the corpus spongiosum which




alters the severity of hypospadias.'? In this study, it was found
that testosterone therapy significantly reduced the average
degree of chordee from 55.0+8.73 degrees to 43.25+14.26
degrees. Similar findings was found by a study who used
gonadotropins for hormonal stimulation to reduce the degree
of chordee.® May be that resulted due to disproportionate
growth of penile length proximal and distal to the meatus.>*

The study involved administering IM testosterone to twenty
patients, and only one patient (5%) developed pubic hair
growth as a result of secondary sexual characteristics. The
remaining 95% of the patients showed no signs of pubic hair
growth, aggressive behavior, or genital pigmentation. These
findings are consistent with few studies which reported similar
results with intramuscular testosterone therapy.'>'¢*' These
effects could be caused by various factors such as the choice
of hormone therapy, timing of administration, appropriate
dosage, and method of application (topical or parenteral). A
survey reported that administering intramuscular testosterone
at a dosage of 2mg/kg body weight could help minimize these
effects.!” Moreover, the single patient who developed pubic
hair was the oldest among all the study participants, aged 108
months.

This study did not assess key parameters such as glans width,
urethral plate dimensions, and penile shaft diameter, which are
essential for a comprehensive understanding of the effects of
intramuscular testosterone on proximal penile hypospadias.
Additionally, no hormonal tests, such as measuring testosterone
levels, were conducted to provide a biological explanation for
the observed changes. Hormonal evaluations are needed to
establish a link between endogenous testosterone levels and
treatment effectiveness. Despite its limitations, this study offers
important preliminary evidence that IM testosterone therapy,
when used at an appropriate dosage, can reduce the severity
of proximal penile hypospadias and minimize side effects. It
sets the stage for more extensive research in the future. Well-
designed studies are necessary to validate these findings and
develop practical clinical guidelines.

CONCLUSION

In conclusion, all patients showed significant increases in
proximal penile length, resulting in changes in the position
of the meatus more distally. The difference in the position of
the meatus before and after therapy is statistically significant.
The comparison of the degree of chordee before and after
testosterone therapy is also statistically significant.
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ABSTRACT

Aims: Malnutrition is a significant health issue in children and is closely related to prolonged hospital stays, increased
complications, and mortality risk in hospitalized children. Effective use of nutritional screening tools is crucial for early
detection of malnutrition. In this context, the active use of nutritional screening tools, the skill to use these tools, and the
level of awareness about these tools among nurses who closely care for pediatric patients are vital factors that can potentially
improve pediatric patients’ health. Our study examines the usage and awareness of nutritional screening tools among nurses
caring for pediatric patients in Yozgat province, a region with unique healthcare challenges and opportunities.

Methods: The study was planned as a prospective, descriptive, and cross-sectional design. Ninety-four nurses caring for
pediatric patients in Yozgat province and its districts were administered an online questionnaire of 22 questions, which was
designed to assess their knowledge, skills, and attitudes towards nutritional screening tools. The questionnaire was distributed
through a secure online platform and included both closed-ended and open-ended questions. Data were evaluated using
descriptive statistics with SPSS version 27.0.

Results: Of the participants, 78.7% were female and 21.3% were male. 60.6% of the participants were in the age range of
25-34 years, 62.8% had a bachelor’s degree, 66% worked at state university hospitals, 30.9% had 6-10 years of professional
experience, 74.5% were service nurses, and 39.4% had been involved with pediatric patients for 0-1 years. The most frequently
cared age group was 3-6 years (19.9%) and 1-3 years (18.1%). 27.7% of the participants assessed nutrition risk status using
visual assessment, 25.5% through anthropometric measurements, and 34% reported referring the physician and dietitian for
intervention in risk detection. 47.9% indicated the presence of a screening scale in their institution, 57.1% used the form, 25.5%
did not know the name of the screening scale, and 6.4% used the StrongKids scale.

Conclusion: Our study determined that nurses caring for pediatric patients often consider the screening scale as a secondary
option for identifying the nutrition risk status, predominantly performing visual and anthropometric evaluations, and did
not demonstrate sufficient proficiency or importance regarding screening scales. Although the determination of risk status
varies according to the scale used, the significance of screening scales in detecting malnutrition is substantial. Therefore, our
study recommends that necessary training be provided to pediatric nurses to use these tools more effectively and that current
practices be reviewed. This will not only enable better assessment of the nutritional status of pediatric patients but also instill
hope for the implementation of steps to prevent malnutrition.

Keywords: Malnutrition, nutritional screening tools, pediatric patient, pediatric nursing

Presented as an oral presentation at the 41* National Congress of Pediatric Surgery/27" National Pediatric Surgery Nursing Congress (Nevsehir, Turkiye), November 7-10, 2024.

INTRODUCTION

The development of children’s nutritional skills can influence
their optimal nutritional status, and deficiencies in these
skills may lead to chronic diseases and malnutrition in the
future.! Therefore, efforts are being made to assess individuals’
nutritional status.>* Nutritional monitoring is especially crucial
for diseases such as cancer.

Malnutrition is a significant health issue and is closely related
to prolonged hospital stays, growth retardation in children,

increased complications, and mortality risk.*” Adverse
outcomes such as muscle tissue loss, delayed wound healing,
and prolonged hospitalizations are potential complications in
prolonged stays and malnutrition.>®

For these reasons, the effective use of nutritional screening
tools is vital for the early detection of malnutrition. Improving
individuals” health status can be achieved in this way.>* During
the treatment of diseases such as cancer in children, the use
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and awareness of screening tools by dieticians and nurses
are essential.” Various nutritional screening tools such as
STRONGKids, pediatric nutrition screening tool (PNST),
pediatric Yorkhill malnutrition score (PYMS), and subjective
global nutritional assessment (SGNA) are used for this
purpose.>*'° Some studies have pointed out that the complexity
of existing pediatric screening tools poses a barrier to their
widespread clinical application.” Therefore, it is suggested
that the validity, effectiveness, and ease of use of pediatric
nutritional screening tools should be evaluated to improve the
nutritional care processes in hospital settings.

Based on this information, nurses caring for pediatric patients’
active use of nutritional screening tools, their skills in using
these tools, and their awareness about them are vital factors
that can potentially improve pediatric patients health. Studies
are being conducted on the content, general characteristics,
and validity and reliability of scales used to screen and assess
the nutritional status of pediatric patients in Turkey.” However,
it should also be noted that there is a lack of data in Turkey.
The aim of our study is to examine the usage and awareness of
nutritional screening tools among nurses caring for pediatric
patients in Yozgat province.

METHODS

The study was planned as a prospective, descriptive, and cross-
sectional design after obtaining permission from the Ethics
Committee of Yozgat Bozok University Social and Human
Sciences (Date: 28.06.2024, Decision No: 15/22). All procedures
were carried out in accordance with the ethical rules and
the principles of the Declaration of Helsinki. A 22-question
online questionnaire was administered to 94 nurses caring
for pediatric patients in Yozgat province and its districts. Data
were evaluated using descriptive statistics with SPSS version
27.0. The results were discussed alongside the literature.

RESULTS

Of the participants, 78.7% were female. The group
predominantly comprised nurses aged 25-34 (60.6%). 62.8%
had a bachelor’s degree. 66% worked in state university
hospitals. 30.9% of the nurses had been practicing nursing
for 6-10 years and constituted the majority. The proportion of
service nurses was 78.7%. The percentage distribution of the
ages of the patients the employees cared for showed similarities.
These distributions are presented in Table 1.

24.8% of the participants reported having heard of the pediatric
nutrition risk score (PNRS), 8.5% reported having heard
of the SGNA, 17.0% reported having heard of the screening
tool for malnutrition assessment in children (STAMP), 4.6%
reported having heard of the PYMS, 15.0% reported having
heard of the Screening Tool for Nutrition Status and Growth
Risk (STRONGKids), 9.8% reported having heard of the PNST,
while 20.3% reported having heard of none of these tools.
These data are presented in Table 2.

51.1% used anthropometric measurements (such as height,
weight, and head circumference) for every hospitalized
pediatric patient, 11.7% sometimes used them, and 37.2%
did not use them at all; 19.9% used a screening scale, 25.5%
used anthropometric measurements, 12.8% used biochemical
findings, and 27.7% used visual assessment to determine
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Table 1. Demographic information of individuals

Gender Number (n) Percent (%)
Female 74 78.7
Male 20 213
Age

18-24 9 9.6
25-34 57 60.6
35-44 22 23.4
45 years and older 6 6.4
Education

High school 8 8.5
Associate 13 13.8
Bachelor 59 62.8
Master's 11 11.7
Doctorate 3 3.2
Institution worked

State university hospital 62 66.0
State hospital 8 8.5
City hospital 20 21.3
Private hospital/clinic 1 1.1
Family health center 3 3.2
Years in profession

0-1 year 7 7.4
2-5 years 20 21.3
6-10 years 29 30.9
11-15 years 23 24.5
16 years and older 15 16.0
Job in the unit

Service nurse 74 78.7
Clinic nurse 8 8.5
Neonatal nurse 10 10.6
Family health center nurse 2 2.1
Years caring for pediatric patients

0-1 year 37 39.4
2-5 years 26 27.7
6-10 years 17 18.1
11-15 years 8 8.5
16 years and older 6 6.4
Frequently cared age groups*

0-1 age range 37 17.1
1-3 age range 39 18.1
3-6 age range 43 19.9
6-9 age range 32 14.8
9-12 age range 27 12.5
12-18 age range 38 17.6

nutrition risk status, while 14.2% did not use any of these
methods. These results are presented in Table 3.

47.9% of the participants indicated that a screening scale
was used to evaluate the nutrition risk status of children
in their institution, 28.7% stated it was not used, and 23.4%
were unsure. 1.1% indicated they used anthropometric
measurements as a form, 1.1% used percentiles, 3.2% used the
child health monitoring form, 1.1% used the nutrition status
evaluation form, 2.1% used the child nutrition form, 1.1% used
the NRS-2002 form, 4.3% used the nutrition form, and 6.4%
used the STRONGKkids form, while 27.6% did not know which
form was used. Results are detailed in Table 3.

40.0% of the participants stated they used this form regularly;
1.1% did not use it due to increased workload; 21.1% did not
know how to use it, 30.0% indicated that there was no form
avaijlable; 4.4% said the physician did not request it, and 3.3%
stated they did not see the need for it. Results are shown in
Table 3.



Table 2. Knowledge of nutritional screening tools among individuals

Information on which screening scales nurses have heard of*

Pediatric nutrition risk score (PNRS)

Subjective global nutritional assessment (SGNA)

Screening tool for malnutrition assessment in children (STAMP)
Pediatric Yorkhill malnutrition score (PYMS)

Screening tool for nutrition status and growth risk (STRONGEkids)
Pediatric nutrition screening tool (PNST)

None

Information on which screening scales nurses have used
Pediatric nutrition risk score (PNRS)

Subjective global nutritional assessment (SGNA)

Screening tool for malnutrition assessment in children (STAMP)
Pediatric Yorkhill malnutrition score (PYMS)

Screening tool for nutrition status and growth risk (STRONGEkids)
Pediatric nutrition screening tool (PNST)

None

*More than one choices were marked

Table 3. Usage information of nutritional screening tools by individuals

Use of anthropometric measurement for every hospitalized child

Yes

No

Sometimes

Methods for assessing nutrition risk status*
Screening scale

Anthropometric measurement

Biochemical findings

Visual assessment

None

Intervention methods for nutrition risk identification *
Referred to physician

Referred to dietitian

Unsure

Use of screening scale for evaluating nutrition risk status of children in the institution

Yes

No

Unsure

Form used for evaluation**
Anthropometric measurement
Percentile

Child health monitoring form
Nutrition status evaluation form
Child nutrition form
NRS-2002 form

Nutrition form

STRONGEkids

Unsure

Information on the use of form for evaluating nutrition risk status of children by nurses*

Tuse it

I don't use it;

Increases my workload

I don’t know how

No form

Physician does not request
I don't feel the need

*More than one choices were marked.

**Evaluated among replies “Yes”
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Number (n)

Number (n)

48
35
11

28
36
18
39
20

82
37

45
27
22

A R =N = W e

(o)
N

36

38
13
26
7
23

15
31

31
13
13
6
19
8
41

Number (n)

Percentage (%)

51.1
37.2
11.7

19.9
25.5
12.8
27.7
14.2

65.1
29.4
5.6

47.9
28.7
234

1.1
1.1
3.2
1.1
2.1
1.1
43
6.4
27.6

40.0

1.1
21.1
30.0
4.4
3.3

Percent (%)
24.8
8.5
17.0
4.6
15.0
9.8
20.3
Percent (%)
23.7
9.9
9.9
4.6
14.5
6.1
31.3



When identifying nutrition risks, 65.1% of the participants
referred to a physician, 29.4% referred to a dietitian for
intervention, and 5.6% were unsure how to intervene.

DISCUSSION

In our study, participants, composed of nurses, were asked about
nutrition evaluation, various screening tests, their knowledge
about usage, and what assessments were made in nutrition
evaluation. The responses given were evaluated. Among the
participants, 20 nurses (14.2%) stated that no nutritional
assessment was conducted with any application, and 52.1% of
the nurses reported that there was no institutional information
provided on this issue, or if there was, they were not informed
about it; 27.6% were unaware of any screening tools. The most
cited reason for not using screening tools was the absence of
a form. Nevertheless, 95% of the nurses said there must be an
intervention for patients with a nutritional problem.

Various screening tools used to identify functional nutritional
disorders in children are effective, and the significance of
screening scales in detecting malnutrition is considerable."*
Some of these tools have demonstrated the ability to quickly
and accurately identify nutritional disorders in children.
However, it is also recognized that some tools contain
numerous questions, making their use complex. Overall,
research findings emphasize the importance of selecting an
appropriate screening tool for detecting nutritional disorders
in children for healthcare professionals." However, it reveals
that these tools are generally underutilized and that more
studies are needed.* Our study also determined that nurses
caring for pediatric patients considered the screening scale
as a secondary option for identifying the nutrition risk
status, predominantly performing visual and anthropometric
evaluations, and did not demonstrate sufficient proficiency
or importance regarding screening scales. Among the
participants, 31 nurses (20.3%) reported they were unaware of
the screening tools, and 41 nurses (31.3%) stated they did not
use screening tools, which is considered a significant figure.
Although it was determined that visual and anthropometric
evaluations were being conducted, it was found that 35 nurses
(37.2%) did not perform anthropometric measurements.
Similar findings were noted in a study conducted in Canada,
where more than 50% of nurses underestimated the prevalence
of malnutrition in hospitalized patients, yet 92.5% were
willing to include a nutritional screening process in inpatient
admission procedures.* In the same study in Canada, 17% of
nurses indicated that helplessness in eating was a significant
cause of malnutrition, 39% reported limited access to nutrition
education, and 92% expressed interest in such training.

In a study conducted in Korea, 78.7% of nurses believed that
nutritional management was necessary, a value lower than
what we found in our study. In the same study, 34.9% of
nurses claimed to have knowledge of at least one criterion for
nutritional assessment, but the percentage of those aware of
the normal range for body-mass index (BMI) was only 0.9%,
indicating a significantly low level of awareness. Our study
similarly found a meager percentage of knowledge regarding
screening tools and low usage rates of assessment criteria
outside of the screening tools.

Similar results were found in a study conducted in New
Zealand. It was observed that the use of nutritional screening
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tools for pediatric oncology patients was limited, and dieticians
had insufficient awareness and resources.” Standard screening
and assessment methods for detecting malnutrition were
recommended. It was understood that the usage issues faced in
various world regions share common causes.

Another study found that pediatric malnutrition screening
tools are beneficial in clinical use, but some challenges were
faced in practice."" Newly developed tools effectively monitor
malnutrition risk, especially in children who stay in the
hospital for a long time. However, it was noted that the most
significant barriers faced by healthcare workers in using these
tools were time, cost, and resource shortages. The importance
of simplifying and integrating these tools into healthcare
processes was emphasized."

Another issue regarding usage is that the reliability and
validity of nutritional screening tools used to identify
pediatric malnutrition may vary.* However, it has also been
emphasized that these tools are essential for the early detection
of malnutrition.’ A study evaluating the PYMS screening tool
and STRONGEKids found that PYMS had higher sensitivity and
specificity in detecting malnutrition risk than STRONGKkids.
The sensitivity of PYMS was 95.7%, and its specificity was
66.7%. In contrast, the sensitivity of STRONGkids was
52.2%, and its specificity was 41.7%. The results indicate
that PYMS is a more reliable and effective tool for screening
malnutrition in children. It is noted that PYMS is a practical
screening tool and can be preferred in clinical settings, mainly
due to its ability to be applied in a short time." In another
study, STAMP, STRONGEkids, and the PYMS were found to
have moderate validity and reliability in hospital settings.”
However, it was determined that tools used in community
settings did not meet these criteria. The research highlights
that the validity and reliability of nutritional screening tools
show differences based on the users and that the tools should
be standardized. As a result, it is stated that the tools used
for detecting pediatric malnutrition need more validation
studies.>” Most existing screening tools have not been tested
in specific age groups or integrated into electronic health
records.* Tools like STRONGkids and PNST are essential for
the early detection of malnutrition, but there is a need for more
valid studies in younger age groups and broader populations.
It is emphasized that increasing training and widespread use of
the tools in clinical practice is necessary.* In this context, it can
be concluded that an ideal nutritional screening tool should
correctly identify high-risk patients while excluding those with
low risk.?

In another study, it was determined that both STRONGkids and
PNST screening tools could identify the risk of malnutrition
in children, but the initially proposed cutoff points were
not suitable for the study population.”” In the same study,
adjustments based on ROC curve analysis showed that both
tools had better concordance with nutritional status assessment
when adjusted cutoff points were applied.”” In particular,
PNST was found to have a higher sensitivity with adjusted
cutoft points and was more suitable for clinical use. Both tools
could assist in detecting malnutrition, but PNST was noted as
the most appropriate tool with the revised cutoff points.”” In
another study, PNST was found to be a simple screening tool
that quickly and accurately detects the risk of malnutrition in
pediatric patients.” The study demonstrated that PNST showed
77.8% sensitivity and 82.1% specificity compared to the



Pediatric SGNA. These results indicate that PNST is a reliable
and applicable option for effectively detecting malnutrition risk
in pediatric hospital admissions as an alternative to the more
complex existing tools. However, it was also noted that PNST
has limitations in detecting particularly chronic malnutrition
or overweight children.’

Some studies have reported positive results and a continuous
increase in the use of nutritional screening tools. In a study
conducted in Belgium, the STRONGkids screening tool
effectively identified malnutrition risk in hospitalized
children.”” The study determined that STRONGEkids could
detect acute malnutrition with 71.9% sensitivity and a 94.8%
negative predictive value (NPV). The tool was also associated
with the length of hospital stay, indicating that children who
stayed there for 4 days or longer were at risk of malnutrition.
The tool also showed a high predictive value (98.9%) for
initiating nutritional interventions. As a result, STRONGkids
was indicated to be both a practical and a reliable tool for
determining the risk of malnutrition in children.” In a study
conducted in Brazil, the STRONGkids tool demonstrated
strong performance in predicting prolonged hospital stays in
pediatric patients.”* It was found that children with 3 points
behaved similarly to those at high risk with 4 or 5 points.
Therefore, it was concluded that patients scoring 3 points
with STRONGKids in hospitals in Brazil should be considered
at high risk, similar to those scoring 4 or 5 points. This is an
essential step in preventing extended hospital stays and adverse
clinical outcomes."

A study conducted in Turkey noted that scales used for
screening pediatric nutritional status may not be suitable for
every patient and that ethnic, developmental, and disease-
specific differences could affect the effectiveness of screening
tools.” In this study, it was particularly stated that scales such
as STRONGEkids and the PYMS were widely used to determine
the risk of malnutrition in children, but there were limited
validity and reliability studies on these scales in Turkey.® It was
concluded that the simplicity and practicality of existing scales
supported their widespread use in practice. The importance of
education for healthcare professionals to increase the use of
screening and assessment tools was emphasized.” Another study
conducted in Turkey used the STRONGKkids screening tool,
which was found to be reliable for assessing nutrition risk in
neurology patients. In this study, patients at risk of malnutrition
were identified through screening, and opportunities for early
intervention were provided. Furthermore, it was concluded
that STRONGKkids, a simple and practical screening tool, could
be widely used in clinical settings. However, it was emphasized
that more detailed assessments are needed, especially for
identifying advanced malnutrition cases.®

In another study, 302 nurses participated in an evaluation
in Turkey. The level of knowledge regarding nutrition was
around 50%, and it was recommended that nursing education
institutions review their curricula in terms of clinical nutrition
education and develop a regular nutritional education program.
This recommendation is consistent with our conclusions."

In cases with a high rate of underutilization or unawareness
of screening tools, awareness-raising efforts should be made
to mitigate this situation. For example, a study conducted in
Norway aimed to evaluate the changes in clinical nutritional
care after ten years of implementing national nutritional
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guidelines. A study conducted in 2004 revealed that there was
a lack of information about nutritional care among doctors
and nurses, and inconsistencies were found in practices.'® A
follow-up study with a similar questionnaire in 2014 showed
significant improvements in nutritional practices. In a similar
study in Norway, while 67% of participants identified the lack
of information as a fundamental barrier in 2004, this rate
decreased to 57% in 2014 (p<0.001)."” In this study, findings
from 2004 indicated that similar to our study, only 46% of
nurses had difficulties identifying undernourished patients,
assessing their energy needs, and developing a nutritional plan.
However, in 2014, it was observed that 57% of the participants
were knowledgeable about the topic, indicating an increase in
their level of knowledge."”

In a study conducted in England evaluating the use of
nutritional screening tools, various recommendations were
made to increase the use of these tools.' It was emphasized that
regular routines are essential to maintain nutritional screening
effectively. Most participants indicated that they developed
various routines, such as conducting weekend screenings, to
ensure that the screening process was not interrupted. The
importance of nutritional assessment and communication
with patients was highlighted regarding good practices in
nutritional care. Participants noted that understanding patients’
nutritional habits and developing personalized nutrition plans
were critical for providing adequate care. It was concluded
that nurses should have more autonomy in nutritional care.
Nutritional screening is seen as a process that requires clinical
judgment, and it is suggested that increasing nurses’ decision-
making authority will enhance the quality of nutritional care."

CONCLUSION

It is recommended that necessary training be provided
to pediatric nurses to use these tools more effectively and
that current practices be reviewed. This will enable better
assessment of the nutritional status of pediatric patients and
the implementation of steps to prevent malnutrition. It is
stated that there is a need to increase awareness of nutritional
assessment and human resources to ensure the use of the
mentioned tools, and steps should be taken to promote the
more widespread use of screening tools as indicated in the
literature.
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ABSTRACT

Aims: Hypertension may develop in children with renal and cardiovascular pathologies. In our study, we aimed to investigate
the prevalence of hypertension in children who underwent pyeloplasty.

Methods: We retrospectively evaluated the blood pressure values measured in the postoperative period in children who were
diagnosed with ureteropelvic junction stenosis and underwent pyeloplasty in the pediatric urology clinic of Ankara City
Hospital between 2007 and 2020.

Results: In our study, 167 patients (48 women, 123 men; mean age 3.6; 58 right, 109 left) who underwent pyeloplasty due
to UPJO were evaluated. In the postoperative follow-up, hypertension was detect-ed in 5 patients (2.9%). Bilateral patients
were excluded from the study. Of the 5 patients who developed hypertension, one had a pelvic ectopic kidney and one had a
contralateral multicystic dysplastic kidney. All of the patients who developed hypertension had intrinsic UPJO; 3 of them were
catheterized with a percutaneous nephrostomy catheter preoperatively. The mean MAG3 function was 43.3%. While the mean
follow-up period of the patients was 5.6 years, it was ob-served that hypertension developed in an average of 3.5 years. In the
postoperative period, there was an average increase of 1.2% in the functions of these five patients in the control scintigraphy.
No patient who developed hypertension underwent a second surgical intervention.

Conclusion: In cases where pyeloplasty was performed due to UPJO, blood pressure should be monitored in the postoperative
period. Blood pressure should be checked, especially in advanced hydronephrotic patients with a history of percutaneous
nephrostomy in the preoperative period.

Keywords: Ureteropelvic junction obstruction, hypertension, pyeloplasty, percutaneous nephrostomy

INTRODUCTION

The prevalence of hypertension in children is considered to be
0.5-1.2%, increasing to 3-5% during adolescence. The causes of
hypertension in children are categorized as essential (primary)
(2-20%) and secondary (79-98%). Causes of secondary
hypertension include kidney diseases, vascular disorders,
endocrine factors, neurological disorders, and medication use.
Renal parenchymal diseases account for 75-80% of pediatric
hypertension cases.'

compression may lead to renal parenchymal damage, thereby
causing hypertension.”

In our study, we aimed to investigate the prevalence of
hypertension in children who underwent pyeloplasty due to
UPJO.

METHODS

The study was conducted with the permission of the Clinical
Researches Ethics Committee of Ankara City Hospital No. 1
(Date: 14.05.2020, Decision No: E1-20-592). All procedures
were carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki.

While most glomerulonephritis cases and congenital anomalies
are easily detected during initial screening, recurrent urinary
infections are often overlooked, which frequently leads to
missed diagnoses of reflux nephropathy. Although severe
hypertension may develop in some of these patients, clinical

findings can remain unclear. Even in congenital obstructions of
the urinary system, such as ureteropelvic junction obstructions
(UPJO), hypertension may develop. Additionally, hereditary
cystic kidney diseases, renal trauma, ischemia, infarction, and

Between January 2007 and March 2020, a retrospective review
was conducted on 167 patients who underwent pyeloplasty
due to ureteropelvic junction obstruction at the Pediatric
Urology Clinic of Ankara City Hospital. In the operations,
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dismembered pyeloplasty was performed using the Anderson-
Hynes technique with a retroperitoneal approach and a mini
flank incision. All patients received a perioperative ureteral
stent (either external or internal). Postoperatively, an external
stent (Pippi Salle catheter) was applied for 10 days, or an
internal stent (double-J catheter) was used for one month.
Antibiotic prophylaxis was administered only during the
first postoperative month while the catheter was in place; it
was not continued thereafter. Patients were retrospectively
analyzed for gender, age at the time of operation, side of
operation, initial presenting symptoms, intrinsic or extrinsic
(vascular compression) causes of UPJO, history of antenatal
hydronephrosis, urinary ultrasound findings, percentage of
renal function, preoperative and postoperative kidney function
percentages in MAG-3 scintigraphy, follow-up duration, and
blood pressure values. In this study, conducted on patients
followed for an average of 6.7 years (+4.2 years), long-term
clinical outcomes were evaluated.

Our study included 167 cases (121 boys, 46 girls) (58
right-sided, 109 left-sided). The mean age of the patients
was determined to be 44.5+53 months. Demographic
characteristics are presented in Table 1. Approximately 50% of
the patients with preoperative hydronephrosis had a history of
antenatal hydronephrosis. None of the patients had a history of
hypertension prior to pyeloplasty. Percutaneous nephrostomy
was performed preoperatively in 11 patients (6%) with severe
hydronephrosis, and postoperative hypertension developed in
two of these patients. No cases of hypertension were observed
in patients with severely reduced renal function (below 20%)
as shown on renal scintigraphy. During an average follow-up
period of 3.5 (£1.5) years, hypertension developed in only
2.8% of all patients (5 cases).

RESULTS

In 9 patients (5.2%) who underwent pyeloplasty due to UPJO,
vesicoureteral reflux (VUR) was detected on the same side.
During follow-up, spontaneous resolution was observed in
7 (4%) cases, while 2 cases with grade 4-5 VUR underwent
subureteral injection. None of the patients with both UPJO and

VUR on the same side developed hypertension. However, after
several years, transient hypertension developed in two patients
with stage 2 VUR detected on the contralateral side, with an
average follow-up period of 4 years. In these two patients,
subureteral injections were performed in case of urinary tract
infections (UTI) while they were on antibiotic prophylaxis.
These temporary hypertensive patients discontinued their
antihypertensive medication once their blood pressure returned
to normal, as they did not use the medication regularly.

Renal stones were detected in 21 patients (12.2%). Among
these, 10 patients with preoperative stones did not undergo
surgery, while 5 patients had perioperative (same session)
treatment, 2 patients had treatment before surgery, and 2
patients had laser lithotripsy after surgery. Follow-up showed
3-4 mm stones in 2 cases. No statistically significant correlation
was found between nephrolithiasis and VUR (p=0.084). None
of the patients with nephrolithiasis developed hypertension.

Postoperatively, drainage with a double-] catheter was
performed in 7 patients due to temporary obstruction.
The average age of these 6 patients was 13 months, and one
patient was 13 years old. Additionally, 5 patients underwent
reoperation due to persistent obstruction in postoperative
follow-up (4 patients had an average age of 5 months, and one
patient was 17 years old). In the 12 patients who underwent
reoperation due to temporary or persistent obstruction after
pyeloplasty, none developed hypertension during their follow-
up.

The characteristics of the patients who developed hypertension
after pyeloplasty are shown in Table 2. All 5 patients who
developed hypertension had intrinsic obstruction as the etiology
and underwent pyeloplasty. None of these patients required
reoperation after their initial surgeries for UPJO. During
follow-up, kidney function values (creatinine, urea) remained
normal, and no proteinuria was detected in urine samples.
After 24-hour blood pressure holter monitoring, 2 patients
with high blood pressure values required antihypertensive
medication. Only one of these patients was obese and had a
high renal Doppler resistance index. However, hypertension
improved with weight control in the obese patient.

Table 1. Summary of patient demographic characteristics

Characteristic All patients HT patients
Gender Female: 4, male: 121 Female: 3, male: 2
Average age (months) 44.5 (+43.3) 46.4

Age groups <1 year: 74, 21 year: 101 <1 year: 2, 21 year: 3
Side Right: 58, left: 109, bilateral: 4 Right: 4, left: 1

Reason for application

Preoperative nephrostomy 11

Cause

Renal function percentage (%)

VUR

Stone association (pre/postoperative) 19/2
Other renal atrophy 2
Postoperative renal function increase 2.31%

Additional diseases

Continuation of postoperative UPJO

Temporary stenosis 7

Permanent stenosis- reoperated 5

None 163
Follow-up duration (years) 6.7

AHN: 90, Pain: 64, UTI history: 21
Intrinsic: 154, vascular compression: 21

<20: 13, 21-40: 88, 41-55: 68, >55: 6
11 (9 same side, 2 opposite side)

Cardiac: 4, thyroid: 4, neurological: 6, hematological: 3

AHN: 4

2

Intrinsic: 5

<20: 0, 21-40: 2, 41-55: 3
2 (opposite side)

1
1.2%

Cardiac: 1, neurological: 1

Abbreviations: AHN: Antenatal hydronephrosis, VUR: Vesicoureteral reflux, UTI: Urinary tract infection, HT: Hypertension, UPJO: Ureteropelvic junction obstructions
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Table 2. Summary of characteristics of hypertensive patients

Parameter Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Gender Male Male Male Female Female
Age (months) 20 days 13 months 10 years 10 months 28 months
Antenatal hydronephrosis Yes Yes No Yes Yes
Reason for preoperative referral AHN AHN UTI AHN AHN

o Left MCDR Right ectopic renal gzzleig?;};nirtﬁme
Co-morbidity PUV Right UVJO Cerebraly pathy

dysfunction

Preoperative nephrostomy Yes No Yes No No
Postoperative HT development time (years) 1 month Temporary, 3 years  Temporary, 4 years Temporary, 5 years 2 years
Blood pressure High Normal Normal Normal High
MAG-3 DREF (preop- postop) 50-50% 50-53% 36-37% 34-35% 47-48%
Renin (N: 0.5-5.8) value 1.4 (N) 3.5 (N) 15.73 (High) 1.42 (N) 6.8 (High)
Aldesteron value 25 (N) 21 (N) 31.6 (N) 34 (N) 23 (N)
Blood lipid values N N N TClls8 1G4 x
Obesity - - - obesity (+) -
Renal Doppler RI value Normal Normal Normal Left 0.84 (high) Normal
Antihypertensive drug used and duration Capril (1 year) - - - Qir:;el?ﬁigr;i’ars)
Follow-up duration (years) 6 4 5 6 7

Abbreviations: MCDR: Multicystic dysplastic renal, PCN: Percutaneous nephrostomy, VUR: Vesicoureteral reflux, STING: Subureteric injection, UVJO: Ureterovesical junction obstruction, PUV: Posterior

urethral valv, MPS: Muco-polysaccharidosis, AHN: Antenatal hydronephrosis, DRF: Differential renal function on scintigraphy, HT: Hypertension, UTI: Urinary tract infection, Preop: Preoperative,
Postop: Postoperative

DISCUSSION

Hypertension isamajor risk factor for heart, brain, and vascular
diseases in older ages, with roots extending back to childhood.
However, the prevalence of hypertension in childhood is lower
than in adults (1-2%)." The causes of hypertension vary with
age. Congenital kidney diseases or cardiovascular factors are
leading causes of hypertension in infants and young children.
In older children, renal parenchymal diseases, such as reflux
nephropathy and chronic glomerulonephritis, are more
common.” In adolescents, the most frequent cause is primary
hypertension. Reflux nephropathy, commonly seen in children,
is an important factor in the development of hypertension,
with hypertension observed in about 5% of cases.’ In our
study, 5 patients (2.9%) who underwent pyeloplasty due to
UPJO developed hypertension after an average of 3.5 years.
This rate is higher than the general prevalence of hypertension
in children, but lower than the rate seen in reflux nephropathy
induced hypertension.

The exact cause of hypertension after pyeloplasty due to UPJO
is not yet fully understood. In human and animal models,
mechanisms such as the renin-angiotensin system (RAAS),
oxidative stress, nitric oxide synthesis disorders, and renal
sympathetic activity have been shown.* Animal studies have
demonstrated that hypertension resolves with the removal of
obstruction, and this is salt-dependent.” In human studies, it
has been shown that hypertension resolves when obstruction
is treated or when the damaged kidney is removed.® Since
there may be several factors contributing to the development
of hypertension in UPJO, close monitoring for hypertension
after pyeloplasty is important.

There is no established guideline for the ideal follow-up
duration for pediatric pyeloplasty. The follow-up period varies
due to the absence of standard guidelines and is dependent on
physician preference.” In our study, 167 patients were followed

<
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for an average of 6.7 years. Psooy et al.” reported that the
likelihood of secondary narrowing was low in children with
a non-obstructive renogram after 1-year postoperative follow-
up. In our study, 5 patients (2.9%) had reoperation prevented in
the first postoperative year, and 7 patients had their obstruction
prevented for 3 months with ureteral catheter placement. No
hypertension developed in these patients during follow-up.

UPJO can block the flow of urine from the kidney, leading
to hydronephrosis and potentially hypertension.® Secondary
hypertension, including sodium renal hypertension, is
associated with increased activity of renin-angiotensin-
aldosterone system (RAAS), which leads to increased vascular
resistance, abnormal renal autoregulation and water retention.’
Case reports have shown increased renin levels in the plasma
of hypertensive hydronephrotic patients. The degree of
RAAS activation appears to be influenced by the duration of
obstruction, the presence of a contralateral normal kidney,
and other intrarenal factors. Plasma renin activity is high in
renal parenchymal and vascular diseases, but it can be low
in some disease groups (low-renin hypertension). In cases
of hypertension associated with UPJO, plasma renin activity
may not always be elevated.'’ The value of this test is limited
by factors such as salt intake, antihypertensive medications,
and the laboratory’s technical capacity. In our study, only
two patients had elevated renin levels. One of these patients
was a 10-year-old who underwent preoperative percutaneous
nephrostomy for intrinsic UPJO, and the other had an additional
cardiac disorder. Patients with heart anomalies should be
closely monitored for hypertension. Two of the 11 patients
who underwent preoperative percutaneous nephrostomy due
to advanced hydronephrosis and later pyeloplasty developed
hypertension. Preoperative percutaneous nephrostomy may
contribute to changes in renal pelvis diameter, oxidative stress,
and alterations in the renin-angiotensin system. Similarly, in
patients with multicystic dysplastic kidney (MCDK), renin-

2



mediated hypertension is believed to develop due to RAAS
activation caused by the dysplastic kidney.®

In patients undergoing pyeloplasty due to UPJO, the high
renal Doppler resistance index (RI) in the preoperative period
normalized after the obstruction was corrected." In our study,
a high renal Doppler RI index was observed in an obese
patient. However, no antihypertensive treatment was needed,
and hypertension improved with weight control.

Proteinuria can be an important indicator of the severity
and prognosis of underlying kidney disease.” In our study,
no proteinuria was observed in patients who underwent
pyeloplasty for UPJO, even with temporary or persistent
hypertension after the obstruction was removed. The absence
of proteinuria suggests that early pyeloplasty may help prevent
glomerular damage.

The severity of UPJO may lead to renal dysfunction, urinary
tract infections, nephrolithiasis, and rarely hypertension. To
prevent these long-term complications and preserve kidney
function, surgical correction of UPJO is necessary.”” In cases
with unilateral UPJO, the development of hypertension
may be associated with chronic renal disease. In children,
UPJO complications can be prevented with early surgical
intervention."

CONCLUSION

In patients where preoperative renal decompression was
achieved with percutaneous nephrostomy, the hypertension rate
was higher than in other UPJO patients (2/11). In conclusion,
blood pressure should be carefully monitored during the
postoperative period in patients who undergo pyeloplasty due
to UPJO. Hypertension may develop years later, and it should
be taken into consideration. Pyeloplasty should be performed
early, before obstruction progresses and glomerular damage
occurs. In patients with a history of preoperative percutaneous
nephrostomy and advanced hydronephrosis, blood pressure
should be closely monitored after surgery.
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ABSTRACT

Imaging methods used in nuclear medicine are non-invasive and can be applied to all pediatric age groups, including the
neonatal period. F-18 FDG-PET/CT is used for staging, evaluation of treatment response, detection of metastases, and follow-
up of various pediatric malignancies. In addition, the incidence of thyroid cancer in childhood has recently increased. In this
review, we examined the F-18 FDG PET/CT imaging method that guide the management of the most common malignancies in
children. We also discuss in detail the risk factors used in the diagnosis of thyroid cancer frequently encountered by pediatric

surgeons.
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USE OF F-18 FDG PET/CT IN CHILDHOOD
MALIGNANCIES

As the incidence of cancer in the childhood age group is lower
than that in the adult age group, the incidence of childhood
cancers is defined as per million. According to European data,
it was reported to be 140 per million in the 0-15 age group and
157 per million in the 0-19 age group.! According to between
2014-2018 data from the Department of Cancer of the Public
Health Institution of Turkey, the incidence of cancer in boys
and girls aged 0-14 years is 10-50 per million, although it varies
according to the type of cancer.?

Although the incidence of childhood cancers is low, it has
serious clinical importance since it is the 2*¢ most common
cause of death in this age group. The most common childhood
malignancies are leukemias (30%), central nervous system and
brain tumors (20%), lymphomas (14%), neuroblastoma (7%),
soft tissue sarcomas (7%), Wilms’ tumors (6%), bone tumors
(5%), germ cell tumors (3%), retinoblastoma (3%), melanoma
(3%), and hepatic tumors (1%).?

Fluorine-18  fluorodeoxyglucose  positron  emission
tomography/computed tomography (F-18 FDG PET/CT) plays
an important role in the diagnosis, staging, restaging, response
to treatment, and evaluation of prognosis of childhood
malignancies.* F-18 FDG PET/CT is a noninvasive molecular
imaging method that reflects the metabolic properties of the

tumor along with its structural status. F-18 FDG PET/CT is
being used with increasing frequency in the diagnosis and
follow-up of childhood tumors, but the imaging procedure,
patient preparation, and calculation of radiation doses require
greater care than in the adult age group. It is important to
ensure sedation during imaging in pediatric patients. The
practice guidelines of the American Academy of Pediatrics can
be considered as a guiding example in this regard. In addition,
to prevent harmful effects due to radiation, it is necessary to
be more careful when calculating radiation doses compared
to the adult group. In 2010, the North American Consensus
Guideline was published, and the radiopharmaceutical doses
to be applied were determined.’

CHILDHOOD LYMPHOMAS AND F-18 FDG
PET/CT

F-18 FDG PET/CT is a functional and metabolic imaging
method that plays a major role in the staging, treatment
response evaluation, and residual/recurrence detection of HL
and NHL.® The sensitivity, specificity, and accuracy (95.9%,
99.7%, and 99.6%, respectively) of 18F-FDG PET/CT were
found to be higher (Figure 1) than those of other conventional
imaging methods (70.1%, 99.0%, and 98.3%, respectively) for
initial staging of lymphoma in children.”

E MG MD
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Figure 1. MIP (a), transaxial CT (b) and fusion (c) F-18 FDG PET/CT images
of a 15 years-old male patient. Abdominal lymph node biopsy revealed high
grade malign B cell lymphoma (Burkitt). On F-18 FDG PET/CT imaging,
there were multipl hyper-metabolic mediastinal, abdominal, pelvic lymph
nodes, massive abdominal fluid and bone marrow involvement

Figure 1 was obtained from Bigake1 N, et al.*

SYMPATHETIC NERVOUS SYSTEM
TUMOURS AND F-18 FDG PET/CT

Neuroblastoma (NB) is the most common tumor in this
group, with 90% of cases diagnosed by the age of 5 years.
The use of F-18 FDG PET/CT in the diagnosis, staging, and
evaluation of response to treatment is limited. In a study, it
was reported that F-18 FDG showed moderate uptake in the
metaiodobenzylguanidine (MIBG) (-) and (+) groups and was
not as successful as MIBG in showing bone and bone marrow
metastases.®

Treatment modalities for NB wusually include 4-6 cycles
of induction therapy followed by surgical resection and
radiotherapy to the primary site and other active residual
disease sites. A recent study evaluated the benefit of surgical
resection in a subgroup of patients with poor response to
induction therapy (tumor volume >50% of the initial volume
after six cycles of induction therapy). The results showed a
statistically significant improvement in the 3-year overall
survival of patients who responded poorly to induction
therapy and underwent tumor resection compared with
those who did not undergo surgery.” The promising MIBG-
labelled PET radiopharmaceuticals, F-18 DOPA (18-F-L
3,4-dihydroxyphenylalanine), Ga-68 DOTA peptids in NB are
important for guiding high-dose therapy with I-131 MIBG and
Lu-177 DOTA peptids."

WILMS’ TUMOR AND F-18 FDG PET/CT

Wilms tumor (nephroblastoma) is the 4" most common
tumor in childhood. Although its etiology is unknown, genetic
diseases are associated with 5% of the cases. The overall
5-year survival rate exceeds 90%." Tumor staging, such as
tumor location, size, local extension, vascular compression or
invasion, and local lymph node metastases, are best assessed
by CT, MR imaging, and ultrasonography.'> The most common
site for metastases is the lungs, which are typically assessed by
chest CT."?

Therefore, the use of F-18 FDG PET/CT for diagnosis and
staging has been limited. Wilms tumors show strong 18F-FDG
uptake.'*'* The mean SUV has been reported to be 6.8."
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Anaplastic Wilms tumors showed particularly high 18F-FDG
uptake, and the SUVmax value greater than 5 was due to the
highly expressed glucose transporter 1.* Apart from this, no
significant correlation was found between 18F-FDG uptake
and tumour histopathology.’* F-18 FDG PET/CT appears
useful for assessing the response to treatment.'

RHABDOMYOSARCOMA AND F-18 FDG
PET/CT

Rhabdomyosarcoma (RMS), arising from embryonic
mesenchymal cells differentiating into skeletal muscle,
accounts for 20% of all solid tumors in children.'® Although
the cases are sporadic, some congenital and genetic diseases
increase the risk of RMS (Li Fraumeni syndrome, Beckwith
Wiedemann syndrome, Neurofibromatosis type 1, Costilla
syndrome, Nooan syndrome). There are embryonal and
alveolar histological types of RMS, and the incidence in boys is
slightly higher than that in girls (male/female ratio of 1.51)."

In the past, aggressive surgical methods such as amputation
and pelvic and orbital exenteration had an important role in the
treatment of RMS, but in the current treatment of RMS, organ-
preserving surgery with chemotherapy and radiotherapy is at
the forefront. The survival rate, which was 25% with radical
surgical treatment, increased to 70% with the addition of
radiotherapy and chemotherapy to the surgical treatment.

F-18 FDG PET/CT is used in RMS to determine the malignancy
potential of the lesion, biopsy site selection, staging, and
evaluation of response to treatment. This group of tumors
showed high FDG accumulation, which increased as the tumor
grade increased.

Although F-18 FDG PET/CT is not routinely used for initial
staging in pediatric RMS, it is specifically used for the detection
of nodal involvement and distant metastatic spread. For nodal
involvement, F-18 FDG PET/CT showed a sensitivity of 80%®
or 100%"* and specificity of 89-100%. F-18 FDG PET/CT
has a higher chance of detecting lung metastases larger than
1 cm (Figure 2) and bone, and bone marrow metastases than
conventional methods. For the detection of distant metastatic
sites, PET-CT has a sensitivity of 95%" or 100%'$*' and
specificity of 80-100%.

[

Figure 2. MIP (a), transaxial CT (b) and fusion (c) F-18 FDG PET/CT
images of a 16 years-old male patient. Histopathologically diagnosis was
rhabdomyosarcoma. On F-18 FDG PET/CT imaging, there were hyper-
metabolic metastatic nodule in right lung posterobasal segment

Figure 2 was obtained from Bigak¢1 N, et al.*
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REVIEW OF RISK FACTORS FOR AT THE
MANAGEMENT OF PEDIATRIC THYROID
NODULES

The incidence of childhood thyroid cancer is increasing
recently.” Despite the rapid increasing incidence, pediatric
thyroid cancers constitute less than 2 % of all thyroid cancers.”
Owing to the high prevalence of thyroid cancer in adults, the
main diagnostic and prognostic criteria for thyroid cancer have
been developed for adults and were adapted to secondarily
applied to children. The American Thyroid Association
(ATA) and American College of Radiology Thyroid Imaging
Reporting and Data System (ACR TI-RADS) for reporting
sonographic findings and The Bethesda System for Reporting
Thyroid Cytopathology (TBSRTC) were both developed the
management of adult thyroid nodules but are widely used the
classification of thyroid nodules in children.?*2¢

Differences in the underlying biology of thyroid tumors
between adults and children may affect the risk of malignancy
(ROM) predicted by various sonographic and cytopathological
findings.

Although thyroid nodules are detected at a much higher rate
in adults than in children, they are five times more likely to be
malignant in children (26.4%) than in adults (5%).*” Radiation
exposure, autoimmune thyroid disease, and chronic iodine
deficiency are well-established risk factors for the development
of thyroid malignancies in both adults and children.?-*

Childhood thyroid cancer is often diagnosed ata more advanced
stage compared to adults, and is more likely to develop regional
lymph node and lung involvement and higher recurrence rate.
Distant metastases almost always occur in the lungs. These are
diffuse and are usually identified by I-131 whole-body imaging
(Figure 3).%

Figure 3. A 12-year-old girl who underwent total thyroidectomy for papillary
thyroid cancer. Tg:22.62 ug/L, whole-body scan with 5 mCi I-131 shows
diffuse metastatic foci in the lungs, left sacrum and heel of the left

Figure 3 was obtained from Asli Ayan, MD.

Despite more advanced disease at presentation, children with
thyroid cancer have a much lower death rate, with overall
cumulative survival rates as high as 97-99%.%

The majority of thyroid cancers in children are papillary
thyroid carcinoma (PTC) (80-90%), followed by follicular
thyroid carcinoma (FTC) (10%), medullary thyroid carcinoma
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(MTC) (3-5%). Anaplastic thyroid carcinoma (ATC), and
poorly differentiated thyroid carcinoma (PDTC) are rarely
encountered.’**

ATC is a dedifferentiated thyroid cancer via transformation of
differentiated thyroid cancer.” It is extremely rare in children.
Poor outcomesin children are largely due to regional and distant
metastases, rather than the local spread of dedifferentiated
tumors as seen in adults.”

Recent molecular profiling studies have suggested that thyroid
cancer in adults and children has different developmental
origins, which may explain their different clinical
characteristics. PTC is the most common histological type
of thyroid cancer in both adult and pediatric populations,
although the histological subtype frequencies are different
between children and adults.***

Notably, BRAF V600E, RAS (mostly HRAS and NRAS) point
mutations, and gene fusions are mutually exclusive causes of
DTC.”

Unlike the adult thyroid cancer profile, there isa high prevalence
of gene fusion in pediatric PTC. RET, NTRKI, NTRK3,
ALK, BRAF, AKAP9, and MET gene fusions are among the
most common in pediatric PTC.*®* However, there is a lower
frequency of point mutations in the RAS, BRAF and, GNAS
genes in children with PTC than in adults.”” Specific fusions
tend to be associated with different histological subtypes of
pediatric thyroid cancer. For example, AKAP9-BRAF is a less
frequent BRAF alteration associated with classic papillary
histology, whereas PAX8-PPARG has a follicular histology.*

Pediatric PTCs associated with fusion mutations have a higher
frequency of aggressive subtypes, including diffuse sclerosing,
tall cell, and solid variant.** RET-PTC rearrangements are
associated with solid PTC variants. Rearrangements are typical
in pediatric patients with radiation-induced PTC.*

Between 15-19 years of age, fusion mutations decrease and
point mutations potentially lead to dedifferentiation, and
radioactive iodine resistance begins to increase as in adults."!

Genetic syndromes are also known risk factors for pediatric
thyroid cancer, accounting for approximately 5% of all pediatric
DTC cases. Some of the more common syndromes affecting
the thyroid include PTEN hamartoma tumor syndrome,
APC-associated polyposis (e.g., familial adenomatous
polyposis), Carney complex, DICERI syndrome, and Werner
syndrome.”> Medullary thyroid cancer (MTC) is frequently
associated with mutations in the RET proto-oncogene and
accounts for 5% of all pediatric thyroid cancer cases.” Most
MTC cases in the pediatric population are hereditary, with
germline RET mutations resulting in multiple endocrine
neoplasia (MEN) type 2A syndrome (90-95% of childhood
MTC), MEN type 2B, or familial medullary thyroid carcinoma
(FMTC).»

Adult tumors caused by gene fusion do not usually progress
to more aggressive diseases. Rather, progression of adult
thyroid cancer involves the accumulation of additional point
mutations associated with local disease spread, metastasis, and
transformation to aggressive dedifferentiated anaplastic and
poorly differentiated subtypes. PTC progression is associated
with the inclusion of other secondary gene mutations such
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as TP53, PIK3CA, and AKT1. These secondary mutations
are extremely rare in children and have not been detected
in several recent large-scale sequencing studies on pediatric
thyroid cancer.”>*

Ultrasonography (US) is the most commonly used imaging
modality for detecting thyroid nodules, measuring nodule size,
and determining nodule shape, borders, location and number,
echogenicity, content, and assessment of associated changes in
the thyroid gland.*

Multiple risk classification systems based on US features
of thyroid nodules have been developed to provide general
terminology for the identification and classification of nodules
at the greatest risk of morbidity and avoiding biopsies of benign
nodules.*

The ability of the ACR TI-RADS* to accurately predict the risk
of malignancy in pediatric thyroid nodules is currently unclear,
as it was predominantly validated using adult data. However,
recommendations for the evaluation and management of
pediatric thyroid nodules have historically been based on the
adult guidelines.*

One of the two most widely used systems in clinical practice
is the ACR TI-RADS, which is used by many radiologists,
and the other is the ATA guidelines, which is used by many
endocrinologists. ACR TI-RADS summarizes this by scoring
each of the five ultrasound findings (composition, echogenicity,
shape, border features, and echogenic foci of the nodule) and
defines the risk levels from TR1 to TR5. Fine-needle aspiration
biopsy (FNAB) is recommended for TR3 nodules >2.5 cm,
TR4 nodules 21.5 cm and TR5 nodules 21 cm. The biopsy and
follow-up criteria according to ACR TI-RADS are summarized
in Table 1.%

The 2009 ATA adult guidelines indicate that the evaluation and
treatment of thyroid nodules in children should be the same

Table 1. ACR-TIRADS classifications and recommendations

as those adults.”” The 2009 ATA adult guideline states that
ENAB is not necessary for nodules smaller than 1 cm, unless
they are high-risk, has a history of ionizing radiation, or have a
pathological regional lymph node. However, the size criterion in
children is more problematic because thyroid volume changes
with age and nodule size alone does not predict malignant
histology. Therefore, US features of malignant lesions, such
as hypoechogenicity, irregular borders, microcalcifications,
increased intranodular blood flow, and clinical signs, should be
given more importance in defining nodules requiring FNAB.
US evaluation of cervical lymph nodes should be performed in
all children with suspicious nodules.***

It should also be noted that in the, the diffuse sclerosing
subtype which is invasive form of PTC, the tumor shows
diffuse microcalcifications without nodules or macroscopic
metastases in the cervical lymph nodes.

US is often the first step in imaging thyroid nodules. ACR
TI-RADS is a well-established tool for evaluating the risk of
malignancy in adult thyroid nodules, but its application to
pediatric thyroid nodules is still in progress.*

Thyroid nodules that are suspicious on US underwent FNAB
for differential diagnosis to guide further management
decisions. As cytomorphology does not always provide a
clear difference between benign and malignant lesions, it is
important to have specific diagnostic criteria to stratify the
ROM of thyroid nodules based on FNAB results. TBSRTC had
been developed and published in 2010.>* Among the TBSRTC
categories, atypia of undetermined significance (AUS),
follicular neoplasm (FN), and suspected malignancy (SM)
were considered indeterminate. TBSRTC was first updated in
2017 to include non-invasive follicular thyroid neoplasm with
papillary-like nuclear features (NIFTP) as a new histological
entity, which may alter the ROM of adult thyroid nodules.”

Composition Echogenity

Echogenic foci

WilaTn choose all that apply

(choose one)
Spongioform 0 point
Cystic 0 point

Mixed 1 point

Solid 2 point

Cannot be determined

Add points from all categories to determine TI-RADS level

0 points

TR1
benign
no FNAB

Composition

Spongiform: Composed
predominantly (>50%)

of small cystic spaces. Do
not add further points for
other categories.

Mixed cystic and solid:
Assign points for
predominant

Solid component. Assign
2 points if composition
cannot be determined
because of calcification.

(choose one)

Anechoic 0 point
Iso/hyperechoic 1 point
Hypoechoic 2 point
Very hypoechoic 3 point

1 points
TR2

not suspicious
no FNAB

Echogenicity

Anechoic: Applies to cystic
or almost completely cystic

nodules. Hyperechoic/isoechoic/

hypoechoic: Compared to
adjacent parenchyma. Very
hypoechoic: More hypoechoic
than strap muscles. Assign 1

point if echogenicity cannot be

determined.

Shape diameter
(choose one)

Wider than tall 0 point
Taller than wide 3 point

2 points

TR3

mildly suspicious
FNAB if 22.5 cm
follow if >1.5cm

Shape

Taller-than-wide: Should
be assessed on a transverse
image with measurements
parallel to sound beam for
height and perpendicular to
sound beam for width. This
can usually be assessed by
visual inspection.

(choose one)
Smooth 0 point
I1l-defined 0 point
Lobulated 2 point
irregular 2 point
ETE 3 point

4-6 points

TR4

Moderately suspicious
ENAB if >1.5 cm follow
if 21 cm

Margin

Lobulated: Protrusions
into adjacent tissue.
Irregular: Jagged,
spiculated, or sharp
angles. Extrathyroidal
extension: Obvious
invasion=malignancy.
Assign 0 points if
margin cannot be
determined.

ETE: Extra thyroidal extention, ACR TI-RADS: American College of radiology thyroid imaging reporting and data system, FNAB: Fine-needle aspiration biopsy

None 0 point

Comet like artifact 0 point
Macrocalcification 1 point
Rim calcification 2 point
Small echogenic foci 3 point
(microcalcification)

7 points or more

TR5

Highly suspicious
FNAB if >1 cm
follow if >0.5 cm

Echogenic foci

Large comet-tail artifacts:
V-shaped, >1 mm, in

cystic components.
Macrocalcifications: Cause
acoustic shadowing.
Peripheral: Complete or
incomplete along margin.
Punctate echogenic foci: May
have small comet-tail artifacts.

Table 1 was established using the ACR TI-RADS guidelines.>



Table 2. The 2023 Bethesda system for reporting thyroid cytopathology. This table was established using the 2023 Bethesda system for reporting thyroid

cytopathology guideline.*

Adult Pediatric
Diagnostic category f;?aMn 05 (PnirierEAx) Usual management ﬁfgx % (min-max) Usual management
Nondiagnostic Repeat FNAB with ultrasound Repeat FNAB with
(Bethesda I) Ll (-20) guidance L6 (055 ultrasound guidance
Benign - Clinical and ultrasound
(Bethesda I) 4% (2-7) Clinical and ultrasound follow-up 6% (0-27) follow-up
Atypia of undetermined II\{/IegZi;gjélztin
significance 22% (13-30) Lobectomy g 28% (11-54) Repeat FNAB lobectomy
Lz Lo L0 Surveillance

Follicular neoplasm
(Bethesda IV) 30% (23-34)
Suspicious for malignancy

(Bethesda V) 74% (67-83)

Molecular testing
Diagnostic lobectomy
Molecular testing
Lobectomy or near-total

50% (58-100) Surgical resection

81% (40-100) Surgical resection

thyroidectomy
?ﬁiltf?sifv1> 97% (97-100) fﬁ;ﬁ?&%ﬁ’;&;ﬂear -total 98% (86-100) Surgical resection

ROM: Risk of malignancy, FNAB: Fine-needle aspiration biopsy, min-max: Minimum-maximum

A pediatric cohort study reported that the performance of
TBSRTC in pediatric populations is unlikely to be affected
by the addition of NIFTP.** The third edition of the TBSRTC
was released in 2023 with updated ROMs (Table 2).>* The new
TBSRTC includes two subclassifications of AUS: AUS nuclear
atypia and AUS other. In addition, for the first time, the new
TBSRTC includes information on its application to pediatric
thyroid nodules.

Differences between guidelines have highlighted the need
for new methodologies to classify the risk of indeterminate
thyroid nodules in pediatric populations. In the third
TBSRTC, AUS is divided into two main groups: AUS with
nuclear atypia and AUS with any other form of atypia (AUS
other).”® In a retrospective cohort study of 68 pediatric AUS
thyroid nodules, there was an increased ROM when there was
nuclear atypia (59% for nuclear atypia vs. 6.5% for architectural
atypia). The highest ROM was observed in the nodules with
both nuclear and architectural atypia (75%). The results of
this study demonstrate that risk stratification of AUS pediatric
thyroid nodules by atypia type may identify a subset of nodules
that require surgical management and reduce overtreatment of
nodules that do not have nuclear atypia.”

Recently, there have been rapid developments in cytomolecular
testing to reduce the need for Bethesda III and IV diagnostic
surgery. The Afirma Genomic Sequencing Classifier (Afirma
GSC) and Thyroseqv3 (TSv3) performed well, similar to
undiagnosed FNAB results (Bethesda III and IV). TSv3
was found to have a relatively high sensitivity and negative
predictive value of 90% and 96%, respectively. However,
their diagnostic confirmatory performance for malignancy
remains limited.”” Although the use of molecular techniques
is increasing, the cost of molecular testing remains the most
important problem.

The rate of structural malignancy in BRAFV600E positivity
aloneinintrathyroidal micropapillary cancer wasapproximately
1-2%. Bilateral thyroidectomy, lymph node dissection, and RAI
treatment are recommended for BRAF-positive intrathyroidal
tumors. Active follow-up may be considered for BRAF-negative
micropapillary cancers, and lobectomy may be considered for

25

BRAF-negative or BRAF-positive micropapillary cancers. In
patients with BRAF V600E+TERT or RAS+TERT promoter
mutations, aggressive treatment approaches are selected, even
if micropapillary cancer is present.*®

CONCLUSION

There are many risk stratification systems according to the
US characteristics of thyroid nodules, and the most widely
used in clinics are the ATA guidelines and ACR TI-RADS.
FNAB is the gold standard for evaluating nodules according
to US risk stratification. TBSRTC is the most widely used
cytomorphological classification for FNAB. The last TBSRTC
reporting system covering the adult and pediatric populations
was updated in 2023. Recently, there has been a trend towards
the use of molecular testing of FNAB specimens, especially
those diagnosed as Bethesda III and IV, to reduce the need for
diagnostic surgery and to guide treatment.

In conclusion, an excellent prognosis for pediatric DTC may be
possible with a review of diagnostic processes and management
guidelines for pediatric thyroid cancer.
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ABSTRACT

A genetically diverse condition called osteogenesis imperfecta (OI) is characterized by low bone mass and fragility. Over the
past few decades, OI has evolved from an illness lacking a known etiology to one with a well-defined and well-mapped genetic
background. Pathogenic mutations in COL1A1/COL1A2 with autosomal-dominant inheritance are linked to most cases of OI.
The pathophysiology of OI is now well understood thanks to recent gene discoveries, which has opened up new opportunities
for treatment development. The main characteristics of OI patient include short stature, bone abnormalities, and repeated
fractures. Joint hypermobility, dentinogenesis imperfecta, blue sclera, hearing loss, and, less frequently, muscle weakness,
pulmonary, and cardiovascular problems are examples of extraskeletal symptoms. In addition to pharmaceutical therapy, OI
requires interdisciplinary care from orthopedic management, rehabilitation, nutrition, dentistry, and other subspecialties.
Although the current pharmacologic therapy for OI does not address the matrix defect that is the main cause of bone fragility,
it may enhance bone mass and morphology. To develop treatments that will target the genetic flaw and mechanism causing O],

research is still being done.

Keywords: Bone diseases, collagen type 1, genetic background, osteogenesis imperfecta

INTRODUCTION

Osteogenesis imperfecta (OI), also called brittle bone disease,
is a genetic disorder affecting the extracellular matrix.' It
is a systemic connective tissue condition characterized by
reduced bone density and fragility, leading to significant
morbidity from pain, limited mobility, skeletal deformities,
and growth impairment. The weakened bones result in low-
trauma fractures or fractures in unusual locations, such as
the olecranon and vertebral compression fractures. OI also
presents with various extraskeletal symptoms including
dental irregularities, blue-gray sclera, hearing impairment,
joint hypermobility, and, more rarely, muscle weakness,
cardiovascular issues, and pulmonary complications.** Recent
technological advancements have made it possible to diagnose
Ol as early as the first to early second trimester. In the past, it
was only possible to suspect OI in the second trimester using
ultrasound, and confirming the diagnosis necessitated invasive
genetic testing. Detecting OI early, particularly in severe or
lethal cases, could offer ample time to empower the parents in
making decisions regarding termination of pregnancy, mode of
delivery, resuscitation at birth, treatment options, and seeking
genetic counseling for future pregnancies.

EPIDEMIOLOGY ANDPATHOPHYSIOLOGY

The incidence of OI is approximately 1 in 10,000.* OI is a
skeletal dysplasia with genetic diversity and a higher mortality

rate compared to the general population. Folkestad et al’
discovered that individuals with OI have an increased risk
of death due to respiratory and gastrointestinal diseases
as well as trauma. In most instances, OI is inherited in an
autosomal-dominant manner, although autosomal-recessive
and X-chromosome-linked variations of the disease have also
been documented. The majority of OI cases (about 85-90%)
are linked to dominantly inherited mutations in COL1A1 or
COL1A2, which are responsible for encoding type I collagen.
To date, over 1500 dominant mutations in the COL1A1 and
COL1A2 genes have been identified.®” Pathogenic variants in
noncollagenous genes are responsible for the remaining cases,
which encode proteins involved in collagen biosynthesis.
These variants can also be related to transcription factors and
signaling molecules that are involved in bone cell differentiation
and mineralization. The inheritance associated with these
cases is most commonly autosomal-recessive, but can also be
dominant or X-linked.**

CLASSIFICATION

The severity of OI can vary from a subtle increase in fracture
frequency to perinatal death. According to the revised
nosology and classification of genetic skeletal disorders, there
are 5 clinical forms of OI: OI type I, known as ‘nondeforming
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with blue sclera’; OI type II, referred to as ‘perinatally lethal
OT’; Ol type I1I, categorized as ‘progressively deforming OT’; OI
type IV, labeled as ‘moderate severe OI’ (Figure); and OI type
V, which is distinguished by moderate-to-severe bone fragility
and a calcified interosseous membrane. OI type V follows an
autosomal-dominant pattern, and a hyperplastic callus may
form after fractures or surgical interventions.*'® There are
also other phenotypes, such as Bruck syndrome, a severe OI
phenotype that is linked to joint contractures."

Figure. Osteogenesis imperfecta type IV. Radiograph showing subtrochanteric
deformities and a pathological fracture of the femur

DIAGNOSIS

The diagnosis of OI is based on radiographic abnormalities,
bone biochemistry, lumbar spine bone mineral density
(BMD), history, and clinical examination.'? It’s critical to rule
out metabolic causes of osteoporosis. The most significant
clinical characteristic, shared by all OI types, is bone fragility,
while additional extra-skeletal characteristics may also exist. It
is possible to make a diagnosis during pregnancy, at birth, in
childhood, or in adulthood.

For the prenatal diagnosis of OI, diagnostic modalities such as
ultrasound and molecular testing are crucial. The diagnostic
approach is separated into two categories based on whether
a family history is present or not.”* In cases where a known
family history of OI exists, the affected family is offered genetic
counseling and diagnosis, and future parents may benefit from
information on inheritance patterns (e.g., autosomal dominant
or recessive). When there is no family history and ultrasound
scanning reveals a decrease in femoral length in the second
trimester, doctors typically assume fetal OL'*

Clinicians and radiologists diagnose patients with mild to
moderate OI after birth. Even within the same family, the
clinical signs of the mild form of OI can differ within the same
mutation.”” Differentiating mild onset osteoporosis or child
abuse from osteoporosis might be challenging at times. Apart
from the skeletal symptoms, there are impairments in several
tissues that express type I collagen. These include blue-grey
sclera, dentinogenesis imperfecta (which manifests as tooth
discoloration from a dentin defect, missing permanent teeth,
and malocclusion), young-adult onset hearing loss, muscle
weakness, reduced respiratory function and cardiac valvular
regurgitation.' Reduced muscle strength is linked to exercise
intolerance, easy fatigability, and gross motor delay. In addition
to fractures, bone abnormalities and ligamentous laxity may
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also contribute to reduced mobility, particularly in cases of
severe OL.'7" The diagnosis of mild OI is also aided by these
symptoms. Progressive bone malformations, like scoliosis,
rib cage abnormalities, and long bone bowing, are seen in
moderate-to-severe forms of OI.**%*!

While growth deficiency and reduced growth velocity are also
noted in the milder OI type 1, short stature is a key characteristic
in the moderate and increasingly deforming O], types III-IV
(even in the absence of substantial bone abnormalities).?>??
Aortic root dilatation, valve dysfunction, and infrequently
aortic aneurysm and dissection are among the cardiovascular
symptoms associated with OI that have been documented.>*
In patients with OI, pulmonary problems are a significant
source of morbidity and death. These issues can result from
both increasingly known intrinsic lung abnormalities and
extrinsic causes such as scoliosis, rib fractures, and muscular
weakness.?

TREATMENT

There is currently no cure for Ol Depending on the patient’s
age, the disease’s severity, and patients functional status,
different therapeutic strategies could be used. Reducing
the frequency of fractures, reducing pain, and promoting
growth, mobility, and functional independence are all
objectives of treatment for OI. Multidisciplinary care should
be given, integrating medical genetics, orthopedic surgery,
physical therapy, dental expertise, and other subspecialties
based on the symptoms and problems, since there can
be various skeletal and extraskeletal manifestations.*
Orthopedic care encompasses the therapy of long bone and
spinal abnormalities through surgery as well as fracture
repair.>*' Intramedullary rodding surgery may be necessary to
straighten bowed femurs and tibias in severe cases of OL.*"**

Inorder to support motor growth, boostendurance, reduce pain,
gain independence, and aid in the healing process following
surgical operations, physical therapy and rehabilitation are
crucial.?** Nutritionally speaking, sustaining sufficient levels
of calcium and vitamin D is critical to promoting bone health,
as well as enhancing the effectiveness and reducing the side
effects of using bisphosphonates.”

Bisphosphonates, which include zoledronic acid, risedronate,
alendronate, and pamidronate, constitute the cornerstone
of pharmaceutical management for pediatric OI patients. It
has been demonstrated that bisphosphonates enhance bone
mass and architecture while also somewhat lowering the risk
of fracture. By causing osteoclast apoptosis and inhibiting
osteoclast activity, they achieve their desired effect.’®*' In
growing children with OI, bisphosphonates have a significant
effect on the vertebra throughout growth and can cause
remodeling in cases of vertebral compression fractures.! They
can be infused intravenously or given orally. According to recent
research, intravenous bisphosphonates have a greater impact
on BMD and fracture rate than oral bisphosphonates.*>*

Intravenous bisphosphonates also have improved absorption,
adjusted dosage, reduced gastrointestinal side effects, and
resulted in higher patient compliance. The most frequent
adverse effects of bisphosphonates, which are normally well



tolerated, include gastrointestinal irritation when taken orally
and an acute phase infusion reaction, which usually happens
during the first infusion and manifests as hyperpyrexia,
myalgia and weakness. Pretreatment with calcium and vitamin
D can stop transient hypocalcemia.

Denosumab is a human monoclonal antibody to the receptor
activator of nuclear factor kappa-B ligand (RANKL), which
is an osteoclast differentiating factor. It inhibits osteoclast
formation, decreases bone resorption, increases BMD, and
reduces the risk of fracture.** Children with SERPINFI,
COL1A1, and COL1A2 mutations have been documented
to benefit from denosumab treatment, which decreased
bone turnover markers and increased areal BMD.*>* It is
administered by subcutaneous injection. Atypical hip fractures,
osteonecrosis of the jaw and hypercalcemia are among the side
effects that have been reported.*

Growth hormone (GH) therapy-because of its possible
anabolic effect on bone, GH has been suggested as a treatment
for OI in order to address the growth shortage. According to
a preliminary study, certain patients—mostly those with OI
type IV—might respond to GH treatment by experiencing
a little increase in cancellous bone density along with a rise
in linear growth rate.”” An additional study that contrasted
bisphosphonates alone with GH and bisphosphonate therapy
found a synergistic effect on growth velocity but no effect on
fracture risk.*

The goal of osteo-anabolic therapy is to promote bone
growth and osteoblast activity.” The first anabolic treatment
authorized for use in osteoporosis was teriparatide, also known
as recombinant human parathyroid hormone (PTH) 1-34.
Osteosarcoma risk was enhanced by preclinical investigations
conducted in rats treated with high doses of teriparatide.** As a
result, it has not been used on pediatric patients and its clinical
use is restricted to a 24-month period.

Targeting sclerostin, a glycoprotein that prevents bone
formation by blocking the canonical Wnt signaling pathway
in osteoblasts, is the goal of sclerostin-inhibitory antibodies
(Scl-Ab/Romosozumab). The use of romosozumab in treating
osteoporosis was recently approved. Sclerostin inhibition
treatment has been shown in preclinical research using animal
models of OI to have positive effects on bone formation and
BMD.*

Transforming growth factor beta (TGFp) inhibition aims to
stop the over-activation of TGFp signaling, which is connected
to controlling bone fragility and mass in OI patients.?"*>*
Preclinical research on mice with OI treated with TGFp
inhibitory antibody revealed enhanced bone mass and bone
strength.**

Progenitor cell therapy - it has been suggested that OT’s innate
bone fragility can be specifically addressed by using progenitor
cell therapy, which involves transplanting healthy progenitor
stem cells. The rationale is that normal collagen is produced
by osteoblasts, which are formed from engrafted healthy donor
cells.** Although promising thus far, cell therapy is still in
its experimental stages because of variable outcomes, safety
issues, and ethical constraints.
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Methods based on genetic engineering and somatic cells
reprogramming into iPSCs (induced pluripotent stem cells)-
aim to correct defects in genes. Currently there are multiple
methods for modifying transcripts of collagen mutants. The
latest method involves silencing or inactivating the mutant
gene, resulting in allele suppression and haploinsufficiency, to
transform the severe type of Ol based on structural deficiencies
in collagen I protein into a less severe quantitative form.”
These techniques are still in the experimental stage, despite the
intriguing outcomes.

Fractures in OI pediatric patients are treated similarly to those
of typical children, while keeping the time of immobilization
to minimum. Babies who are severely impacted typically have
several fractures at birth, each in a different state of healing.
Unstable fractures require a straightforward splint to help with
nursing and to lessen pain. Painkillers could also be required
and pain normally subsides as the fractures heals over a few
weeks. Regular clinic evaluations during the first few months of
life are crucial. Support can also be given with intramedullary
rods. Although it significantly lowers the number of fractures
in the affected bone, it has the drawback that when the bone
grows, it bows past the rod and breaks again. Telescopic rod
was invented to avoid these problems.*® When severe cases of
OI go untreated, scoliosis and kyphoscoliosis are frequently
observed. Arthrodesis combined with spinal instrumentation
is suitable in certain cases. However, the vertebral bodies flatten
within the first few years of life and scoliosis develops quickly
in many children with severe OI. Most of the time, orthotics or
plasters are unpractical since the deformation of the chest wall
occurs without altering the curve of the spine. The majority of
internal fixation techniques are likewise inappropriate for the
little and severely osteoporotic vertebrae.”

DISCUSSION

This literature review highlights the current challenges faced
by clinicians when treating the pediatric population diagnosed
with OL In recent years, numerous additional genetic causes
of OI have been discovered, despite the fact that COL1A1/A2
mutations account for the majority of cases. A few of these
genes are involved in type I collagen processing. Nowadays
we know more about the biomechanics of OI bone, including
its material characteristics, the impact of muscle and gait
stress, and how to handle fractured bones. With the use of
suitable controls, biomechanical models may be able to assist
in identifying activities that provide a higher risk of fracture
and allow individuals with OI to engage in a wider range of
activities in a safer and more comprehensive manner.

The presence of deformities and functional limitations is the
keyaspect of OI There is ongoing discussion in the literature
regarding the proportion of patients who have limitations
and/or deformities. Although MrosK’s study only included 50
patients, it revealed malformations in terms of bone bowing
throughout the entire cohort.*® In contrast, another study by
Li at al.*’ revealed a lower rate of deformities and a higher
prevalence of limitations.

Numerous non-bony symptoms of OI are common, affecting
various organs and systems and having an effect on the lives of



the patients. Assessing if those characteristics are present in a
sizable OI population could provide clinicians with insightful
input on how to carry out a diagnostic procedure and
treatment. In addition, because of the great variation in type,
length, administration method, age at treatment, etc., statistics
on drug treatment are sometimes imprecise and challenging to
assess and compare.

An essential component of these patients’ care is physical
therapy. Children with moderate to severe OI are frequently
treated with intravenous bisphosphonates. Some of the
benefits seen in observational studies have been hard to
prove in controlled studies. Other viable OI therapies are
being researched. Overall, further research is necessary to
understand the precise mechanism and clinical consequences
of abnormalities in individuals with OI.

Taking all of the above into consideration, the strength of this
study is reflected in highlighting current gaps in knowledge
related to the treatment of this condition, and possible future
trends in dealing pediatric patients with OI. Limitation of
this overview is a lack of systematic searching methods and
evaluation. Partial influence of the author’s own perspectives
and opinions expressed in this review article could be
considered as a limitation of this study, in the context of bias.

CONCLUSION

Ol is an uncommon multisystem disease with variable clinical
characteristics and severity that is typified by primary bone
fragility. Children who have OI may require orthopedic and
other surgeries on many occasions. The most common causal
mutations are on COL1A1 and COL1A2, while more genes
have recently been found to contain alterations. The current OI
therapy approaches focus on increasing bone mass, managing
symptoms, and preventing fractures. Bisphosphonates,
denosumab and GH are the three types of drugs most
frequently utilized in the treatment of OI in pediatric patients.
The main disadvantage of these therapies is their relatively
weak efficiency, the lack of effects in some patients or cytotoxic
side effects. Genetic engineering and stem cell transplantation
are promising approaches for treating OI and other genetic
bone diseases in the future.
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ABSTRACT

Rhabdomyosarcoma is one of the most common soft tissue sarcomas in adolescence and young adults. Histologically,
rhabdomyosarcoma has many subgroups, including embryonal, alveolar, pleomorphic, and spindle cell/sclerosing
rhabdomyosarcomas. More than 50% of embryonal rhabdomyosarcomas occur in the head and neck region. The
retroperitoneum and pelvis are less common sites of involvement. Primary pulmonary embryonal rhabdomyosarcoma
is extremely rare. A 3-year-old girl presented with symptoms of cough and shortness of breath. A mass lesion with regular
contours, approximately 3x3 cm in size, containing millimetric air densities within, and having soft tissue density was detected
in the upper lobe of the right lung. According to the results of bronchoscopy and biopsy, a right thoracotomy and right upper
lobectomy were performed with the diagnosis of embryonal rhabdomyosarcoma. We present a case whose pathology confirmed
the diagnosis of embryonal rhabdomyosarcoma.

Keywords: Embryonal, rhabdomyosarcoma, pulmonary, computed tomography

*This case was presented as a poster presentation at the 42th National Radiology Congress (TURKRAD 2021).

INTRODUCTION

Rhabdomyosarcoma is one of the most common soft tissue
sarcomas in adolescents and young adults."* It accounts for
an estimated 4.5% of all childhood cancers, with an incidence
of six cases per one million annually.’® Histologically,
rhabdomyosarcoma has several subgroups, primarily
embryonal, alveolar, pleomorphic, and spindle cell/sclerosing
rhabdomyosarcomas.>* It is usually seen in children under 15
years of age.* More than 50% of embryonal rhabdomyosarcomas
occur in the head and neck region.” The retroperitoneum
and pelvis are less common sites of involvement.*® Primary
pulmonary embryonal rhabdomyosarcoma is extremely
rare. 3,5,6,8

CASE

A 3-year-old girl presented with complaints of progressive
cough and shortness of breath for 1.5 months. The patient’s
physical examination revealed weight loss, and laboratory
findings were unremarkable. A round opacity with regular
contours and approximately 3x3 cm in size was observed in the
upper lobe of the right lung on the chest X-ray (Figure 1). A
mass lesion with regular contours and millimetric air densities
and soft tissue density was observed in the upper lobe of the
right lung on chest computed tomography (CT) (Figure 2 a,

b). In the patient whose differential diagnosis was considered
to be hydatid cyst, Echinococcus IHA was negative. The lesion
described in the right lung on PET CT examination had an
SUVmax value of 2.8 (Figure 3). An endobronchial lesion
protruded from the entrance of the upper lobe of the right lung
to the trachea was observed in bronchoscopy. The pathology
report diagnosed small blue round cell tumor (primarily
embryonal rhabdomyosarcoma). Surgery was planned based
on the findings. Right thoracotomy and right lung upper

Figure 1. Chest X-ray, round opacity with regular contours in the upper lobe
of the right lung
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Figure 2a. Thorax computed tomography (mediastinal), a mass lesion with
regular borders in the upper lobe of the right lung, containing millimetric air
densities and having soft tissue density

Figure 2b. Thorax computed tomography (parenchymal), a mass lesion with
regular borders in the upper lobe of the right lung, containing millimetric air
densities and having soft tissue density

Figure 3. PET CT, a lesion with SUV max value of 2.8 in the right lung

lobectomy were performed. Pathology confirmed the diagnosis
of embryonal rhabdomyosarcoma.

DISCUSSION

Rhabdomyosarcoma may develop unusually even in regions
without skeletal muscle differentiation."® Primary pulmonary
rhabdomyosarcoma is a very rare site for rhabdomyosarcoma to
develop. Pulmonary rhabdomyosarcoma is histopathologically
formed in two ways. The first is that the tumor arises from
heterotrophic islands of striated muscle. The second is that the

<
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tumor arises from metaplasia of undifferentiated mesenchymal
cells.” These tumors develop either in the context of congenital
cystic lesions or from normal lung tissue. The prognosis is
different in both groups. Tumors associated with congenital
cystic malformations usually have a better prognosis.” This
is because these cystic lesions are diagnosed early and are
usually completely resectable lesions. On the other hand,
rhabdomyosarcoma without cystic lesions presents clinically
late, reaches a larger size, and cannot be completely resected.”**
There was no obvious cystic component in our case. Children
with tumors smaller than 5 cm generally have a better prognosis
than children presenting with larger tumors."**'* In our case,
the tumor size was 3 cm and the tumor was completely removed
surgically. Most cases present with cough, shortness of breath
and chest pain.”'° Our case also had similar symptoms.

CONCLUSION

In the differential diagnosis of a child presenting with abnormal
opacity on chest X-ray, rare conditions such as lung tumors
should be kept in mind. Thus, early surgical intervention
can be performed and long-term morbidity and mortality
resulting from advanced stages of the disease and treatment
complications can be prevented.
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Dear Editor,

Pectus excavatum (PE) is a congenital deformity characterized
by a sunken sternum and costal cartilages, resulting in a
concave chest wall appearance. It has a prevalence of 1 in 400
to 1 in 1.000 live births, predominantly affecting males. The
deformity can lead to physiological complications, such as
reduced cardiopulmonary function, and psychosocial distress,
particularly during adolescence.'

Traditionally, the Nuss procedure, a minimally invasive surgical
technique, has been the standard treatment for moderate to
severe cases of PE. This method involves the insertion of a
concave metal bar beneath the sternum, which is then flipped
to correct the depression. Studies have demonstrated its efficacy
in achieving significant chest wall correction with minimal
complications compared to open surgical techniques.

However, non-surgical approaches, particularly vacuum bell
therapy (VBT), have gained attention as alternative treatments
for PE, especially for patients who either do not meet surgical
criteria or prefer non-invasive options. VBT involves the use
of a suction cup device that creates negative pressure to lift the
sternum over time.’

The Nuss procedure is highly effective in correcting severe
PE with documented improvements in Haller index (HI) and
patient-reported outcomes. The correction achieved through
this procedure is largely stable and results in high patient
satisfaction due to the significant cosmetic and functional
improvements observed. Nevertheless, the procedure carries
risks such as bar displacement, infection, and potential damage
to the heart and lungs, which although rare, necessitate careful
patient selection and surgical expertise.*

VBT has emerged as a viable non-surgical option, particularly
for younger patients and those with milder forms of PE.
Studies indicate that the efficacy of VBT correlates with the
duration and daily hours of usage, with optimal results seen
in patients who adhere to a regimen of at least 6 hours daily

for a period extending beyond 12 months. A significant
reduction in HI and improvements in the thoracic index have
been reported, although the degree of correction is generally
less pronounced compared to surgical intervention. Moreover,
VBT is associated with fewer complications, primarily mild
and transient skin changes, making it a safer option for patients
unsuitable for surgery.>®

In conclusion, both the Nuss procedure and vacuum bell
therapy offer effective solutions for the correction of pectus
excavatum, each with distinct advantages and limitations.
The choice between these treatments should be guided by
the severity of the deformity, patient age, comorbidities, and
personal preferences. The integration of these therapeutic
options allows for a more personalized approach to managing
PE, enhancing patient outcomes and satisfaction.

There is a need for more comprehensive, randomized
controlled trials to compare these modalities and better
delineate their long-term efficacy and safety profiles. Such
data will be invaluable in refining treatment guidelines and
enhancing patient care in pediatric surgery.
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