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PHYSIOPATHOLOGY AND TREATMENT IN NON-CYSTIC 
BRONCHIECTASIS 

 
 
Adina M. Țurcanu1,2, Otilia Frăsinariu1,3, Traian Mihăescu1,2 

 
 
Abstract 

Non-cystic bronchiectases are an underdiagnosed 
pathology that is oftentimes classified as idiopathic. 
Identification of risk factors and determination of an 
accurate diagnosis are paramount in order to improve patient 
outcomes. Infectious exacerbations are often incorrectly 
treated, which leads to the onset of antibiotic resistance and 
microbial colonization. Determination of the pathogen agent 
that caused the infectious episode and its subsequent course 
of treatment must be carried out via specialized paediatric 
medical facilities or paediatric pneumology departments. 
Long term monitoring of the pulmonary function and 
clinical status in these patients is essential, as it reduces 
adult age mortality. 
Keywords: non-cystic bronchiectases, child, antibiotics 
 
Introduction  

Bronchiectases were first described in 1819 by Laenec 
and before the age of antibiotics they were seen as a high 
mortality disease due to the associated respiratory failure 
and complications.  

Bronchiectases are defined from an anatomical point of 
view as irreversible and abnormal dilations of various 
calibres (particularly medium sized ones) in the bronchial 
lumens, being located exclusively in a pulmonary 
lobe/segment, but also diffusely.1 

The underlying causes of bronchial tree damage includes 
major pathological modifications, particularly the alteration 
of the elastic and muscular components in the bronchial 
wall, secondary to chronic inflammation, and other 
endogenous and exogenous factors. Concurrently, mucosal 
edema and ulceration are also described. In its turn, healthy 
pulmonary tissue exerts contracting forces that deform the 
bronchia. The possibility of having other associated 
pulmonary pathologies such as fibroses, foreign bodies or 
tumoral formations should also be taken into consideration, 
as they can exert traction forces in certain areas of the 
parenchyma and contribute to the formation of 
bronchiectases.  

The association with the centripetal and centrifugal 
forces exercised on the  bronchial structure leads to 
modifications in its calibre, being able to become up to three 
or four times larger than the sizes deemed normal. 

Stagnation of bronchial secretions and puss clogs that can 
form in case of microbial superinfections also contribute to 
the deformation of structures, maintenance of chronic 
inflammation and disease progression.2 
 
Contents 

Cough is a very frequent symptom in childhood. 
Literature data state that a third of children present with 
intermittent coughing on a monthly basis, and some parents 
describe it as chronic. To describe this symptom we used a 
series of terms, including « pre-bronchiectases », so as to 
highlight the importance of any potential changes that can 
be detected on the HRCT (fig.1). Persistence of the 
symptomatology for more than three week evidently 
requires the commencement of certain investigations in 
order to establish a diagnosis and prevent complications.3 
The symptoms and indications that are associated with the 
existence of bronchiectases are chronic productive cough, 
recurrent respiratory infections, dyspnea, wheezing, fever, 
weight loss, chest pain, and hemoptysis. 

The cause of bronchiectases in children can be extrinsic 
or, more rarely, intrinsic. The most frequently encountered 
etiological factors are infectious ones, which cause 
irreversible anatomical modifications.4 Pathologies such as 
severe pneumonia, pulmonary tuberculosis, and Bordetella 
pertussis infections frequently cause the onset of 
bronchiectases.5 The microorganisms involved in infections 
that favour the occurrence of bronchiectases also include 
Klebsiella pneumoniae, Staphylococcus aureus, 
Histoplasma, H. Influenzae, flu adenoviruses and viruses. 
Immune deficiency states are another factor involved 
therein. Acquired immune deficiencies and congenital 
agammaglobulinemia are the most frequently cited factors in 
medical literature. Kartagener Syndrome, Williams-
Campbell, and primary ciliary dyskinesia are associated 
with the existence of cystic and non-cystic bronchiectases.1 
In comparison with adult patients, the etiological factor in 
paediatric patients can be determined in over 70% of cases. 

The clinical symptomatology is determined by a series 
of factors such as the child’s age, extent to which 
bronchiectases are extended, and other associated 
pathologies. 
 

 
1“Grigore T. Popa” University of Medicine and Pharmacy in Iași, Faculty of General Medicine 
2Clinical Hospital of Pneumology, Iași 
3“Sfânta Maria” Clinical Paediatrics Hospital, Iași  
E-mail: adinagheorghita@yahoo.com, traian@mihaescu.eu 
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Identifying the location of anatomical modifications is 

important as it guides the clinician towards to a potential 
etiology. Dry cough is associated with the presence of post-
tuberculosis bronchiectases located in the upper lobes. 
Lobe-level bronchiectases in a child with a previously 
normal chest X-ray can raise the etiological suspicion of a 
treated abscessed infection, an endobronchial obstruction 

cause by aspiration of foreign bodies or, more rarely, by the 
existence of a tumour. Generalized bronchiectases can be 
the cause of an underdiagnosed asthma in young children, of 
recurrent aspiration of gastric secretions in severe cases of 
gastric reflux or in case of congenital gastro-oesophageal 
anatomic anomalies, gas intoxications, and viral or bacterial 
bronchopneumonia treated either late or incorrectly. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

In a study published in 2005 and conducted on a sample 
of 136 patients aged between 3 and 18 years old, Li AM et al 
identify the etiology of bronchiectases confirmed via CT. 
Thus, they noticed that in 67% of the patients the cause was 
immune deficiency, foreign body aspiration, and primary 
ciliary dyskinesia; of the total sample of children, the 
identification of etiology in 56% of them (77 patients) 
caused important modifications in terms of medical 
management of the disease. 26% of the cases were 
diagnosed with idiopathic bronchiectases. The authors also 
noticed the existence of an obstructive ventilatory 
dysfunction in most of the investigated cases, with a mean 
FEV1 of 71% (15-133% of the forecast). This aspect is 
relevant because the presence of bronchiectatic 
modifications on the HRCT was correlated with the 
decrease in the spirometry parameters. Monitoring these 
patients is essential for determining a long term 
bronchodilator treatment.5 

The results obtained by Kim HI et al and published in 
2011 are not consistent with Li AM’s in terms of frequency 
of the etiology of bronchiectases cases. Although the study 
sample was smaller (92 patients), it revealed that obliterative 
bronchiolitis was the main causal factor for the existence of 
non-cystic bronchiectases (33%), followed by childhood 
respiratory infections (tuberculosis, cytomegalovirus), and 
interstitial pulmonary pathology of various etiologies. Only 
14% of the cases were deemed idiopathic. This data is 
similar with the data in the study described previously in 
terms of distribution, as bronchiectases are most frequently 
located in the lower lobes, then in the upper lobes and 

bilaterally. The results here also confirm the presence of the 
obstructive syndrome, with a 63% mean FEV1.6 

In a study published in Thorax in 2004 on a similar 
patient sample (92 children with an average age of 7.2 
years), Eastham KM et al identifies the association between 
bronchiectases and lobar pneumonias as the most frequent 
etiology (30%), followed by the existence of a congenital or 
acquired immune deficiency (21%). Idiopathic pathology 
also describes a significant share of approximately 18% in 
this study. The data obtained does not support the 
hypothesis that obliterative bronchiolitis is the main cause of 
bronchiolitis modifications, as this diagnosis was 
determined beforehand in just 9% of the children.7 

In accordance with the results published in 2008 in 
Pediatric Lung Disease by Bastardo CM et al, obstructive 
ventilatory dysfunction in children with bronchiectases is 
persistent over time, then stabilizes, and does not respond to 
specific courses of treatment. Mean levels of FEV1 also 
fluctuated in this study, ranging between 68-71%.8 This 
mandates the careful monitoring of these patients in their 
adult age in order to identify any potential declines in terms 
of pulmonary function. 

In addition to the evaluation of the pulmonary function 
via HRCT and X-rays in case of exacerbations, the 
microbiological testing of sputum for flora and fungi or of 
bronchial aspirate culture is necessary for sleep quality 
assessment purposes. Sleep quality is most of the times 
affected in case of diffuse or localized bronchiectases that 
cover large pulmonary areas and cause a chronic 
symptomatology manifested via frequent – and sometimes 
inefficient – expectoration, at times associated with hypoxia. 

Fig.1 Left basal bronchiectases in a 9 year old child. 
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Application of the questionnaires known as the Pittsburgh 
Sleep Quality Index (PSQI) and Paediatric Sleep 
Questionnaire (PSQ), peripheral oxygen saturation 
measurement, and sometimes even a polygraph test are 
necessary for determining an adjuvant treatment.9 

In accordance with the British Thoracic Society 
Bronchiectasis (non-CF) Guideline Group (BTS 2010) 
guidelines, the treatment principles for bronchiectases in 
both adults and children are based on treating the cause that 
influences the development of bronchiectases, educating 
patients and their parents, optimizing the clearance of 
respiratory tract – physical therapy, exercises, use of 
mucolytic agents and hyperosmolar solutions, medication 
for respiratory tropism – anti-inflammatory medicine, 
bronchodilators, antibiotics, identification of cases with 
recommended surgical treatment, and optimum 
complications’ management.10 

Targeted antimicrobial therapy is highly recommended. 
The microorganisms that were most frequently involved in 
the etiology of bronchiectases and isolated from sputum 
collected from patients with superinfected bronchiectases 
are: Haemophilus influenzae, Streptococcus pneumoniea, 
Moraxella catarrhalis, Staphylococcus aureus, and 
Klebsiella pneumoniae.8,11,12 The isolation of Pseudomonas 
aeruginosa or the MRSA staphylococcus is associated with a 
chronic colonization and recurrent infectious exacerbations. 

Orriols et al studied the effects of long term antibiotic 
therapy (ceftazidime 1000 mg every 12 h or tobramycin 100 
mg every 12 h) in aerosols for children with non-cystic 
bronchiectases (tested negative for the 31 CF mutation, as 
well as for AF508, G542X, N1303K) colonized with 
Pseudomonas aeruginosa. The duration and frequency of 
hospital admissions dropped significantly in comparison 
with a control group studied. The results thus obtained are 
encouraging for these patients’ outcomes.13 The British 
Thoracic Society Bronchiectasis (non-CF) Guideline Group 
(BTS 2010) guideline also proposes the use of gentamycin 
(80 mg every 12 hours), colistin (1-2 million every 12 
hours), which was substantiated as having favourable 
effects. First-line medication recommendations for oral 
therapy in case of infectious exacerbations differ based on 
the isolated microorganism, noting that the duration of the 
treatment is of 14 days irrespective of the case (table 1).10 

Also, the literature cites long term macrolide oral 
therapy as effective. There were several studies, including 
that with roxithromycin 4 mg/kg every 12 hours, 12 weeks 
(Koh YY et al), erythromycin 400 mg every 12 hours, 12 
months (Masekela R er al), azithromycin 30 mg/kg, once a 
week, 12-24 months (Valery PC et al), which highlighted a 
genuine benefit in reducing the number of hospital 
admissions and exacerbations. 

 
 

Table 1. Recommendations for antibiotic therapy in children with superinfected bronchiectases as per the British Thoracic 
Society Bronchiectasis (non-CF) Guideline Group (BTS 2010) guide. 

Pathogen agent First-line medication Second-line medication 
Streptococcus pneumoniae amoxicillin clarithromycin 
Haemophilus influenzae  
(b-lactamase negative) 

amoxicillin clarithromycin or ceftriaxone 

Haemophilus influenzae  
(b-lactamase positive) 

co-amoxiclav clarithromycin or ceftriaxone 

Moraxella catarrhalis co-amoxiclav ciprofloxacin 
Staphylococcus aureus (MSSA) flucloxacillin clarithromycin 
Pseudomonas aeruginosa ciprofloxacin ceftazidime or tazocin or aztreonam or 

meropenem or combinations 
Staphylococcus aureus (MRSA) rifampicin + trimethoprim (oral) rifampicin + doxycycline 
 vancomycin or teicoplanin 

(injectable) 
linezolid 

 
 

In the result of the research published in 2010 in the 
Journal of Pediatrics, Hare KM et al focused on identifying 
the microbial etiology of upper and lower respiratory tract 
infections in children with bronchiectases in comparison 
with children without this pathology. S. pneumoniae, H. 
influenza, and M. catarrhalis were the main pathogens that 
caused infectious episodes, sometimes also being identified 
in association or even all together. The frequency of these 
germs in children with bronchiectases is not fully known 
due to the fact that collection of the biologic products is 
oftentimes impossible, as the patient is too young to be able 

to expectorate, while fibrobronchoscopic testing is 
unavailable in many paediatric medical facilities.14 

Episodes of bacterial or viral superinfection are 
responsible for increasing morbidity levels, lung function 
deterioration, and decrease in terms of quality of life. 
Literature data indicates that almost half of the infectious 
episodes are viral, thus the use of antibiotics is most often 
unsuitable. The relevant inflammatory markers such as C-
reactive protein, ESR, procalcitonin, IL 6, and SAA should 
be dosed before establishing a course of treatment. The 
association of several markers increases the specificity of 
the diagnosis. In a study published in 2014, Kapur N et al 
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monitored 69 patients with a 7 years old mean age over a 
period of approximately 13 months. A total of 77 fully 
investigated exacerbations were identified during the 
research. Of these, 48% were of viral etiology, most of 
them being caused by the rhinovirus (26%) and 
parainfluenzae (8%). These viral exacerbations were 
associated with the presence of fever, hypoxia, and hospital 
admission.15 The results presented by these authors are very 
important, as they reiterates the importance of accurate and 
complete investigation of all infections by the specialized 
departments in paediatric patients with bronchiectases, so 
as to determine the correct course of treatment and to avoid 
antibiotic abuse which could subsequently lead to microbial 

resistance, secondary candidiasis, and potential food 
allergies. 
 
Conclusions 

Most of the studies confirm that even in children there is 
a significant percentage of patients for whom it is 
impossible to determine the etiology of bronchiectases. 
Owing to access to healthcare, the number of non-cystic 
bronchiectases cases in developed countries is dropping. 
The correct use of antibiotics and early management of the 
disease are essential for the long-term reduction of 
mortality rates. 
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CYSTIC FIBROSIS MANAGEMENT AT  

PUBERTY AND THE PROBLEMS OF  

ADOLESCENT – ADULT TRANSITION PERIOD 
 
 
Liviu Pop1,2, Ioan Popa1,2, Marilena Lăzărescu1,2 

 
 
Abstract 

Cystic fibrosis is the most frequent monogenic, 
authosomal recessive disease in Caucasian population. The 
complexity of this disease involves a special management 
fitting to every age and to clinical-evolutive moment. In the 
first part, the paper refers to specific aspects of cystic 
fibrosis management in teenagers about: the improvement of 
mucosal-secretion clearance, the control of infection, the 
maintaining of an optimal nutritional status, the prophylaxis 
and treatment of other diseases and complications of CF, the 
psychological support of the patient and his family. In the 
second part are presented the problems about the teenager-
adult transition period, underlining psycho-affective aspects 
of the moment and care team role. 
Keywords: cystic fibrosis, teenager, adolescent, care 
 
Aim importance  

Cystic fibrosis (FC) or mucoviscidosis is the most 
common autosomal recessive monogenic disease in the 
Caucasian population with chronic, progressive, potentially 
lethal evolution; a newborn from 2000-2500 is affected and 
one in 25 individuals is the carrier of the pathological gene 

(1,2). In the absence of an early diagnosis, from the newborn 
period or at the earliest in the first years of life and from the 
right treatment applied, the chances of survival do not 
exceed the pre-school age. On the contrary, early diagnosis 
and correct management of the disease can assure an 
optimal quality of life for a long time (3). 

At the moment, the life expectancy and quality of life of 
the patient with FC have improved significantly first of all 
due to acquisitions in disease awareness (after the discovery 
of the gene and defective protein) and, on the other hand, by 
developing a system complex treatment and care. FC is a 
complex and expensive disease, especially when we talk 
about an advanced development, and therefore any measure 
to prevent the progression of the disease must be applied 
without any reservation (3,4). 

An important proof of the general interest in CF issues 
is the development of international programs, like the Cystic 
Fibrosis Worldwide Association (CFW), for the 
implementation and development of FC services in 
developing countries (4) 

All these have led in the last decades to substantial 
changes in the mean survival of patients with FC (5,6). If until 
1970 the average of survival was 16 years, now has reached 
32 years. In the same sense, it is estimated that for those 
born in the early 90's, the average age of survival will be 
over 40 years. 

In this context, there are new problems of care, specific 
to older ages, also for the adult, many of the complications 
of the disease being related to the evolution of the disease in 
time (biliary cirrhosis, multifocal, diabetes, reproductive 
problems etc.)(3,4). 
 
Cystic fibrosis management in puberty. 

The development of services regarding FC management 
also in our country led to the improvement of the early 
diagnosis of the disease, even from the newborn period, 
todler and small baby. In the same time, the proper therapy, 
start at the installation of major complications, has 
determined, in time, an increasing rate of survival in patients 
with CF also in our country (4). This makes the number of 
pubertal and adolescent patients currently increasing (7), 
which leads to new issues related to the management of the 
disease, including the transition to adulthood. In this 
context, home care therapy is the decisive component for 
ensuring a long-lasting quality of life for the patient with 
FC. Major goals in FC treatment are (3,8):  
1. Improvement of mucosal-secretion clearance 
2. Control of infection 
3. Maintaining of an optimal nutritional status 
4. Prophylaxis and treatment of other diseases and 

complications of CF 
5. Psychological support of the patient and his family 

 
 1.Improvement of mucosal-secretion clearance (9) 

It is very important in the treatment of FC. The most 
sophisticated antibiotic treatment will be little or no 
effective in the absence of consistent and accurate 
physiotherapy. Physiotherapy has several components:  
- airway clearance techniques;  
- exercise;  
 
 

 
 

1Clinic II Pediatrics, University of Medicine and Pharmacy Timisoara 
2National Centre  of Cystic Fibrosis Timisoara  
E-mail: liviupop63@yahoo.com; iioanapopa@yahoo.com; lazarescualinamarinela@yahoo.com 
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- mucolytic agents (aerosolotherapy): N acetyl cystine, 
Dornase alpha (breakes the leukocyte cytoplasmic DNA  
released from the local neutrophil - bacterial conflict, and 
which significantly accentuates the viscosity of the sputum); 
 - bronchodilators: since puberty, most CF patients develop 
bronchial hyperreactivity, bronchodilators (nebulised) 
become a standard component in the treatment of the 
disease. 
 

2. Control of infection 

When we talk about control of infection in FC is very 
important to know that there is so-called "point of no return" 
(10). The infection once installed, especially with 
Pseudomonas aeruginosa, can no longer be eradicated, 
pulmonary lesions having a progressive evolution. 
Practically, infection control is achieved by antibiotherapy 
and anti-inflammatory therapy. 

The principles of antibiotherapy are the following(11): 
- doses of drugs administered are higher than in other 
infections; 
- the treatment is guided by the severity of the 
symptomatology and the causal germ (the germs involved in 
FC, especially Pseudomonas ae., do not respond to "usual" 
antibiotics, and it is recommended to use the antibiotics 
recommended by international working groups) 
- the period of treatment will be prolonged, up to 3-4 weeks, 
including intravenous use. 
- The administration of antibiotics nebulised will be done in 
prolonged months, even permanent (12). 

Classical anti-inflammatory treatment refers to 
corticotherapy, reserved for advanced forms of disease, with 
high levels of circulating immune complexes. 
Administration is done in aerosols and / or oral, but with 
questionable benefits. Recent research has revealed a low 
level of essential fatty acids with an anti-inflammatory role 
despite good nutritional status, considering this aspect as 
specific for FC, probably related to the same defective gene 

(13). Consequently, administration of essential fatty acids is 
regarded as an effective option in the anti-inflammatory 
treatment of FC. 

 
 3. Maintaining of an optimal nutritional status (14,15) 

Maintaining an optimal nutritional status is aimed once 
for the compensating for pancreatic insufficiency by 
administering enzyme supplements exclusively in the form 
of minimal microspheres and on the other hand providing 
adequate nutrition according to certain standardized 
principles. Two aspects are to be taken into account in 
nutritional management: 
- nutrition status monitoring through regular evaluations; 
- nutritional intervention, generally reserved for two special 
situations: psychogenic context and / or exacerbation of 
pulmonary suffering: it can be achieved by: feeding 
supplements (Fresenius, Creacon) or by enteral nutrition 
(oro-nasogastric probe, gastrostomy, jejunostomy)  
 

4. Prophylaxis and treatment of other diseases and 

complications of CF (16) 

4.1. The equivalations of the meconial ileus (distal 
intestinal obstruction syndrome), a very common situation at 
older ages, is responsible for mechanical obstruction and 
emergency surgery. Supplements of pancreatic enzymes and 
gastrographic enema (under hospital conditions) are 
beneficial.  

4.2. Chronic pancreatitis, for which the risk is very high 
in patients with a pancreatic phenotype. Monitoring of 
pancreatic amylases and lipases is mandatory after 10-12 
years of age. 

4.3. Gastroesophageal reflux, with no greater incidence 
in puberty and adolescence, should be considered, leading to 
major discomfort during physiotherapy.  

4.4. Hepatobiliary suffering is clearly evident in this age 
group, translating into different clinical forms, from 
moderate hepatomegaly with fatty loading to millifocal 
biliary cirrhosis. Prophylactic treatment involves the 
administration of ursodeoxycholic acid in prolonged cures 
for years.  

4.5. Decreased glucose tolerance and diabetes mellitus. 
The end of puberty and the beginning of adolescence 
represent, statistically, the periods of life when the glucose 
tolerance decreases and then the onset of diabetes. This 
evolutionary event has dramatic consequences, being 
responsible for the marked deterioration of pulmonary 
function and body mass index (17). Therefore, OGTT 
screening is mandatory after 10-12 years of age. 

4.6. Associated osteopathy (3,21) . Recognized as a 
possible complication in the late 70s is defined by lowering 
bone density by more than 2 DS of the Z score or by the 
presence of one or more pathological fractures. Cross-
sectional studies have revealed a high rate of fracture in MV 
patients compared to control groups, particularly in patients 
on waiting lists for transplantation. Pathogenesis is not fully 
elucidated. Morphohistometry studies in patients with 
stabilized disease have revealed a reduction in bone density, 
by reducing bone remodeling mechanisms and generally by 
altering the structure of connective tissue in the skeleton. 
Bone density assessment should be done by dual X-ray 
absorptiometry (DEXA). This investigation should be 
considered as part of the evaluation in all CF patients over 
the age of 6 years. 

 
5 Psychological support of the patient and his family (18) 

The complexity of the disease implies an extremely 
important role of psychological support in the evolution of 
the disease. This is addressed to the patient, his / her family 
and caregivers. The ways of psychological "intervention" 
adapt to the specifics of the disease, the psychology 
problems specific to the puberty period, adolescence, but 
also to the clinical-evolutionary moment. Generally, during 
the puberty period, the issues that occur in the evolution of 
the disease and which may influence the patient negatively 
are: Pseudomonas aeruginsa suprainfection, complications, 
increased number of hospitalizations, and decline in 
pulmonary function. Most frequently we see puberty in non-
compliance reactions to treatment, especially physiotherapy 

(9). ). It is time to apply the newer methods of physiotherapy 
(flute therapy, PEP mask), which shortens the time allocated 
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and creates some independence for the sick, may be 
beneficial. 
  
Problems about the teenager-adult transition period, 
underlining psycho-affective aspects of the moment and care 
team role. (19,20) 

 
Growing up, the teenager faces new medical and social 

problems. The transition from adolescence to adulthood is 
more difficult for these chronic patients because: 
- must gain its affective and medical independence; 
- to find a career path; 
- to face the reality of the lack of radical treatment. 
It’s  up to pediatricians and internists to discuss and consider 
all aspects of this transition. The care team must be 
complemented by pneumologist, gastroenterologist, 
surgeon, gynecologist, endocrinologist (diabetologist). 

The transfer from the pediatric to the adult network 
around the age of 18 should be done in an optimal period 
(maturity, accept, except for periods of exacerbation of lung 
disease). The transition model depends on multiple factors: 
- national and institutional health policy; 
- financial possibilities; 
- the proximity of pediatric and adult services; 

- collaboration between pediatric and adult services. 
In this context, the transition can be accomplished 

directly but with severe affective affects for the patient (not 
recommended) or progressively by overlapping for a period 
of time between the two pediatric and adult groups, the 
pediatrician being the coordinator of the two groups. The 
interdisciplinary care team must be a supportive 
professionalism because the quality of life is as important as 
its prolongation. The goals of adolescents / adults with FC 
exceed the goal of staying alive. They want independence, 
social and professional success and want to take 
responsibility for their lives. 

 
Conclusions 

The couple FC disease - is an unwanted marriage and 
without divorce, with implacable destiny, a life-long and 
dying battle. That is why, in order to not lose the fight from 
the start, the disease should not be considered an unbeatable 
enemy, but an adversary, which unfortunately still requires 
the rules. If the patient learns and obeys the rules, then his 
opponent (the disease) will also respect him. And 
sometimes, your opponent can become a partner, from 
whose evil one learns patience, dignity, tolerance and 
tenacity. 
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NEONATAL CEREBRAL MONITORING IN THE 
POSTNATAL TRANSITION PERIOD 

 
 
Nastase Leonard1,2, Stoicescu Silvia Maria1,2 

 
 
Abstract 

The transition to extrauterine life is a complex process. 
Currently initial assessment at birth is clinical and that is 
subjective. Current methods of objective assessment of the 
clinical status of the newborn immediately after birth detect 
cardiac activity and peripheral oxygen saturation. Although 
these monitors during the neonatal transition appear to have 
some benefits, they have not yet been revealed in the long or 
short term. There remains controversy over which SpO2 
target should be used for resuscitation or oxygen therapy. 
However, these monitors do not include cerebral 
monitoring. The brain is the most vulnerable organ 
especially in the case of a hypoxic-ischemic event during 
labor or immediately postnatal. Thus, it is necessary to 
develop some non-invasive, real-time and feasible 
monitoring technologies in delivery room for the fetal brain 
status. These can significantly contribute to the optimization 
of neonatal resuscitation. 
Keywords: newborn, cerebral status, cerebral blood flow, 
electric cerebral activity, cerebral oxygenation 
 
Introduction  

Monitoring this process of the Transition to extrauterine 
life is still a challenge in terms of early detection of 
disruptions. Initial assessment at birth currently includes 
clinical evaluation (visual inspection, palpation, ausculation, 
stimulus reactivity) quantified in the Apgar score including 
(skin coloration, muscle tone, breathing, heart rate and 
reflexes) [1]. But clinical evaluation of the newborn has 
increased variability among observers, causing similar 
variability of the Apgar score [2]. This variability is 
amplified in preterm or those requiring neonatal 
resuscitation [3]. Therefore, the need to monitor vital fetal or 
neonatal parameters to guide neonatal reanimation has 
increased. Currently, postnatal cardiac activity (heart rate-
HR) and peripheral oxygen saturation (SpO2) are monitored 
by pulse oximetry [4]. This is a routine recommendation for 
preterm newborns by placing the pulse oximeter sensor on 
the right hand to measure SpO2 preductal [5]. But there are 
conflicting observations on heart rate when measured by 
pulsometry from ECG measurement [6]. These differences 
are significant in the first few minutes of life [7]. Thus, the 
current recommendation is to use concurrent pulse oximeter 
and ECG during neonatal reanimation and / or continuation 

of the respiratory support. With regard to oxygenation 
measured by pulse oximetry, the controversy over which the 
SpO2 target is to be used in case of resuscitation or oxygen 
therapy [8] persists. It is currently recommended to target 
the 25th reference value in the first 10 minutes of life [9]. 
 
Objectives 

The brain is the most vulnerable organ especially in the 
case of a hypoxic-ischemic event during labor or 
immediately postnatal. Currently, cerebral status is assessed 
clinically only based on neurological behavior and 
examination of reflexes and muscle tone [8]. Current routine 
monitoring (SpO2 and FC) does not provide information 
about oxygenation, blood flow or brain activity. Monitoring 
these parameters can guide the perinatal management of the 
fetus or neonate with significant effects on the survival or 
progression of short or long term neurodevelopment. The 
current study systematically reviews what brain function 
parameters can be monitored in the newborn with current 
technologies and assessing their feasibility in the delivery 
room in the immediate postpartum period. 
 
Material and method 

Systematic analysis of randomized or meta-analysis of 
the studies in which the newborn's cerebral status is 
assessed. Three different brain neonatal monitoring 
technologies (transfontalian ultrasound, 
electroencephalogram and near infrared light spectroscopy) 
assess three different cerebral parameters (cerebral flows, 
cerebral electrical eccience, and cerebral oxygenation). 
Then, the current studies on the application of these brain 
monitoring techniques in the delivery room during the 
transition to extrauterine life were analyzed. 
 
Results 

In the last decade, cerebral monitoring was attempted in 
the human newborn in the delivery room or in the 
immediate postnatal transition period, that randomly defined 
as the first 10-15 minutes of life [8]. Cerebral status can be 
assessed by measuring three main parameters: cerebral 
blood flow (CBF), cerebral electrical activity, and cerebral 
regional saturation of oxigen. Each of these brain parameters 
requires a different technologyc method.  
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Thus cerebral blood flow can be assessed by Doppler 
ultrasound, electrical brain by electroencephalography and 
cerebral oxygen saturation by measuring the oxygen and 
non-oxygenated hemoglobin proportions by in vivo 
spectroscopy with near infrared light (NIRS). 

 
1. Doppler ultrasound.  
 
Cerebral perfusion defined cerebral blood flow (CBF) 

was evaluated with transfontanelar Doppler ultrasound. It 
has the advantage of being non-invasive and can explore 
brain flow in multiple brain areas. The first studies in term 
newborns [10-11] show a decrease of approximately 20% in 
systolic, diastolic and medial cerebral blood flow in the first 
few minutes but without changes in blood pressure or heart 
rate. The pulsatility index (PI) in the fetal brain flow is 
constant during and between contractions (1.39 ± 0.36 and 
1.4 ± 0.39 respectively) [11], decreases significantly to 4 
minutes postnatally (1.06 ± 0.3), increases significantly in 1 
hour of life (1.5 ± 0.25) and decreases on the first day to 
0.95 ± 0.25 [12]. The mode of delivery influences transient 
fetal brain flow, observing initial increases in the first few 
minutes of life, but with the equalization of the CBF and PI 
velocity in neonates appropiate for gestational age by 
caesarean versus vaginal birth [13] . Recent studies on a lot 
of term vaginal newborns show that the mean cerebral artery 
velocity decreases from 34 cm / s to 7 minutes at 25 cm / s 
at 14 minutes and has a dynamic evolution inversely 
proportional to that of shunt by patent arterial duct (PDA) 
[14]. Reduction of postnatal CBF may be due to increased 
arterial O2 pressure and / or shunt reduction through PDA. 
However, the clinical implications of this postpartum 
decline of CBF remain questionable because comparative 
studies are difficult to achieve. Measurements are different 
due to differences in diameters of the mesured arteries, 
insensitivity angle, or different time of measurement. Other 
limitations of the ultrasound method in the postpartum 
period are determined by the artifacts produced by the 
newborn movement, the assessment can not be carried out 
continuously, the velocity of CBF is measured, but not the 
CBF, and the technical difficulty in the delivery room, 
especially during reanimation [ 8]. 
 

2. Integrated Amplitude Electroencephalography 

(aEEG.)  
 
May record neonatal brain electrical activity. This 

technique has the advantage of being a non-invasive method 
of continuous monitoring. aEEG trace of early life-time 
correlated with clinical status have prognostic value in 
neonates with perinatal asphyxia [15]. Recent studies of 
neonates have been post-partum monitored brain electrical 
activity with aEEG combined with monitoring regional 
cerebral saturation through the NIRS method. These studies 
have shown feseabtility in this type of post-natal monitoring 
and increased brain activity in parallel with increased 
cerebral oxygenation in term newborns. The baseline aspect 
of the EEG is different in neonates requiring neonatal 
resuscitation [16]. The limitations of this method of 

monitoring electrical activity are the technical difficulties of 
application of neonatal scalp sensors and interpretation 
problems due to increased artifacts incidence. 

 
3. Near-Infrared Spectroscopy (NIRS).  
 
In the last years, the interest for brain monitoring 

through NIRS in the postparum period, has increased 
greatly. The first study was conducted by Peeble in 1992, a 
case study of a term newborn, observing the gradual 
increase of oxygenated hemoglobin after birth. Cerebral 
oxygen saturation in the immediate postnatal neonate is first 
reported by Isobe et al (2002) [17]. Recent studies highlight 
normal values in the first 10-15 minutes of term newborns 
born by vaginal or caesarean section and which do not 
require neonatal resuscitation [16]. An increase in rcSO2 is 
observed parallel to the SpO2 increase with the difference 
that rcSO2 reaches a plate at 7-8 minutes of life versus 
SpO2 which achieves a maximum of 10 minutes of life [18]. 
crSO2 is significantly higher in the first 4 minutes of life in 
vaginal birth versus extraction through C-section 
(Urlesberger et al 2010). Cerebral Fractional Tissue Oxygen 
Extraction (Cerebral FTOE) fraction defined as the ratio of 
difference SpO2-rcSO2 to SpO2 has a inversate dynamic, 
downward, versus saturation. FTOE increases after 8 
minutes of life with a slight decrease in rcSO2 in vaginal 
births [19]. This may be due to the decrease in cerebral flow 
after 8 minutes by increasing the oxygen arterial 
concentration and the reduction of the flow through the PCA 
[14]. rcSO2 is with 7% higher in term newborns at 15 
minutes of life with shunt through the PDA left-right visibly 
to those without a detectable shunt [20]. Cerebral FTOE 
compared to the somatic peripheral have a faster postnatal 
plateau immediately showing the favored oxygen supply of 
the brain [21] confirmed by the increase of CBF in this 
transition period confirmed by ultrasonography [11]. 

NIRS is a viable method during the postnatal transition 
period. NIRS limits are due to the differences between 
current devices that use different technologies and 
algorithms. Out of the transition period, brain oxygenation 
values in the newborn show approximately 10% differences 
between the different devices. In the case of postpartum 
measurements, there were differences between devices of 
lower rcSO2 values of 2-3% [22]. However, this method 
allows the optimization of oxygen therapy in the immediate 
postnatal period by preventing the complications of 
hypoxemia or hepiroxemia. 
  
Discussions 

The assessment of these three brain parameters and 
their combination can provide extremely useful information 
about intrapartum and postnatal fetal status during the 
transition period. There are some issues that may affect the 
measurements. As for NIRS sensors that are applied in the 
frontal cerebral area, excluding important brain areas that 
are more vulnerable to ischemic hypoxic fluctuations, and 
should be taken into account large brain fissures (eg. Sylvius 
sulcus), if sensors are applied in other areas. Maternal 
medication, especially analgesic or anesthetic, can 
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significantly affect brain parameters. We noticed a 
significant decrease in FTOE in neonates from mothers who 
received nitrous oxide analgesia (data currently under 
publication). aEEG is currently performed with 2 or 4 
channels / sensors that may be insufficient in many cases. 
The optimal minimum number of aEEG sensors is 8-12 
channels, but the difficulty of their application in the 
delivery room increases. 

 
 
 
 

Conclusions 
The assessment of brain status is extremely important 

from the delivery room. Currently, cerebral status is 
evaluated only by subjective clinical mode. Objective and 
noninvasive cerebral monitoring with appropriate devices is 
feasible in the delivery room. The development of these 
devices to assess cerebral blood flow, cerebral electrical 
activity, and brain oxygenation of newborn in early 
postpartum period provide vital information about 
intrapartum fetal and transitional neonatal evolution and 
optimize neonatal reanimation management. 
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RASPBERRY PI AS A FRAMEWORK FOR A PAIN 
SIGNALING SYSTEM IN THE NEONATE 

 
Alexandra Nyiredi1*, Daniela Iacob2, Emil-Radu Iacob1, Andrei Lihu3, Constantin Ilie2 

 
 
Abstract 

In the Neonatal Intensive Care Unit (NICU) patient 
monitoring is continuous and the most frequent parameters 
followed are the heart rate (HR) and peripheral oxygen 
tissue saturation (SpO2). These parameters are also used in 
neonatal pain assessment when applying various pain scales. 
Thus, using the Rapsberry Pi, a tool of Internet of Things 
(IoT), we created a script of data collection during NICU 
patient monitoring by pulse oximetry and we proposed a 
framework for a pain signaling system in the newborn. Data 
was collected by monitoring neonates undergoing painful 
procedures (heel stick for hypothyroidism and 
phenylketonuria screening and during Bacillus Calmette–
Guérin (BCG) vaccination. Data plotting using the Jupyter 
Notebook revealed similarities in between the increase of 
heart rate in the presence of the painful stimulus that may 
lead to creating a pain signaling system in the neonate using 
artificial intelligence tools. 
Keywords: pain, procedural pain, neonate, Internet of 
Things, Raspberry Pi 
 
Introduction  

Pain is considered to be the fifth vital sign that needs to 
be recognized and monitored in any medical ward (1). 
According to several studies the neonate experiences pain 
just like any other older child or person, however due to 
their impossibility to state their discomfort or degree of 
pain, assessment and signaling pain in the newborn is 
difficult (2). 

Over time multiple validated pain scoring systems have 
been created, but there is no standardized means of 
assessing neonatal pain (3), and during their stay in the 
NICU the newborns are subjected to a multitude of painful 
procedures needed for both diagnosis and treatment (4-6). 

What is more, the lack of diagnosis and medical 
intervention to neonatal pain results in physiological and 
behavioral impairments, together with injury to the nervous 
system that lead to an altered development of the future 
person (7). 

On the other hand, impressive technological 
advancements have been made in most medical fields. 
Neonatology registered a real "boom" in this regard over the 

past few decades. However great costs are involved when 
acquiring new technology.  

The Internet of Things (IoT) defined as a 
interconnection among people, animal or object that is often 
equipped with intelligence able to exchange data over a 
network without involving human beings or other devices 
(8). And, it should allow new applications to be added, thus 
promoting innovation and cross-domain systems and 
applications to be developed (9, 10). 

Within the IoT, a special object is the Raspberry Pi 
(RPi) a low cost, small and portable computer board that can 
be used as a standard PC, with a keyboard for command 
entry, a display unit and a power supply (11). It has a built 
in software that permits program or script developing and 
design of animation, game or videos (8). 

Thus the aim of this paper is to propose a framework for 
a system that signals pain in the neonate using a data 
acquisition script created with Python and runs on a RPi. 
 
Material and method 

The project was conducted in between September - 
November 2017 in the Neonatology Department of the Bega 
University Clinic from the Timisoara County Emergency 
Clinical Hospital.  

For this project we used: Rapsberry Pi 3 B Model, 
Massimo Radical 7 pulse oximeter, FTDI RS232-USB 
convertor, network cable and a notebook. We developed a 
script for data collection using Python v. 2.7 that records HR 
and SpO2 values of the patient during pulse oximetry 
monitoring. We performed data collection on 10 patients 
during procedural induced pain in the healthy newborn, 
undergoing standard heel stick procedure for 
hypothyroidism and phenylketonuria screening and during 
Bacillus Calmette–Guérin (BCG) vaccination. Data was 
analyzed using Jupyter Notebook. 
 
Results 

Using Jupyter Notebook, an open-source software that 
interactively allows use of code execution, rich text, 
mathematics, graphical representation and a variety of 
materials, we found a series of similarities in the charts 
created, based upon data collection from newborns 
undergoing procedural pain.  
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Below is the data plotting with two data parameters: 
HR and SpO2. In Figure 1, is data collected from five 
neonates during heel prick test and the arrow indicates the 
moment of procedural pain induction. Figure 2 contains the 

representation of data collected during BCG vaccination in 
neonates. The first arrow in each picture represents the 
moment of pricking whereas the second arrow represents the 
moment of substance injection. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Discussions 
Impressive pieces of evidence show that the newborn 

detects, perceives and responds to painful stimuli. They 
respond by three means that are: behavioral (facial 
expression, crying, motor response); physiologic and 
autonomic (HR, respiratory rate, blood pressure, intracranial 

pressure, sweating, decrease in SpO2, skin color, nausea, 
vomiting, hiccoughing, etc.) and biochemical (increased 
secretion of catecholamines, epinephrine, glucagon, 
corticosteroids/cortisol and decreased secretion of prolactin, 
insulin and immune responses) (1). 

Figure 1. Heel prick test in five neonates. 

Figure 2. BCG vaccination in five neonates. 
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What is more, several pain scales are used to evaluate 
pain in the neonate: the neonatal infant pain scale (NIPS); 
neonatal facial coding system (NFCS); neonatal pain, 
agitation, and sedation scale (N-PASS); cry, required 
oxygen, increased vital signs, expression, sleeplessness scale 
(CRIES); COMFORT Scale; Douleur Aigue Nouveau-ne 
(DAN) scoring system, the premature infant pain profile 
(PIPP) is a validated pain scoring system for preterm 
neonates (2, 12). All of these scales are either 
unidimensional or multidimensional in connection with the 
number of parameters used. 

In the past few years great research was oriented on a 
more objective means of pain assessment such as heart rate 
variability (HRV) - ANI/NIPE monitor - , skin conductance, 
near-infrared spectroscopy (NIRS), electroencephalography 
(EEG), and magnetic resonance imaging (MRI) (1.;13) 

In creating the data collection system and framework 
for neonatal pain signaling we used a RPi board due to its 
low costs, size and most of all for its software support that is 
complex and user friendly. The need for a neonatal pain 

signaling system is raised by the serious impairment that 
arises from long exposure to pain in the neonatal period, the 
absence of an universal pain assessment tool, and last due to 
the fact that there are differences between the provider’s 
level of training and experience in the recognition of pain 
(14-16). 

Moreover, a cheap, feasible and objective tool is 
needed, reasoning by which the HR and SpO2 are sole 
parameters used in the created software. These parameters 
are also returned by each pulse oximeter and regardless the 
level of equipment of NICU in question, there is no need for 
new products to be acquired. 
 
Conclusions 

Pain as a fifth vital sign needs to be signaled, monitored 
and treated. The proposed framework for a neonatal pain 
signaling system needs future work like: a large sample of 
data and the use of an artificial intelligence means for 
pattern detection would bring a solution to "painful" NICU 
issue. 
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Abstract 

Introduction Neonates born prematurely or small for 
gestational age (SGA) as a consequence of intrauterine 
growth restriction (IUGR) have a higher risk of neurological 
injury due to fetal hypoxia. Hypoxic ischemic 
encephalopathy (HIE) and intraventricular hemorrhage 
(IVH) are the main clinical forms of brain injury. The 
patterns and underlying mechanisms of neurological injury 
are interrelated. Aim of the study The purpose of the study 
was to evaluate the neurological outcome of SGA newborns 
versus neonates born preterm. Materials and methods A 3 
year randomized case – control study was conducted 
between the 1st of January 2014 and the 31th of December 
2016, at the Emergency County Hospital, Timisoara. 170 
SGA newborns and 170 AGA newborns matched 1:1 for 
gestational age and birth month were included in the study. 
Patients were divided in 4 subgroups according to 
gestational age: 101 SGA newborns born at term (SGA-
Term) and 69 SGA newborns born preterm (SGA-Preterm), 
101 AGA neonates born at term (AGA-Term) and 69 AGA 
neonates born preterm  (AGA-Preterm). Results and 

discussions Preterm neonates had difficulties of early 
neonatal adaptation, as indicated by a low APGAR score. 
Preterm neonates irrespective of birth weight, had a higher 
incidence of both HIE  (26.1% SGA Preterm versus 11.8% 
SGA Term and 11.5% AGA Preterm compared to 0.0% 
AGA Term ) and IVH (20.3% SGA Preterm versus 7.9% 
SGA Term and 15.9% AGA Preterm compared to 0.0% 
AGA Term ). Conclusions Neonates born preterm have a 
poorer neurological outcome compared to term newborns, 
regardless of birth weight. SGA is an additional, aggravating 
factor for neurological injury. More extensive studies on the 
different subgroups of SGA newborns are required in order 
understand the underlying mechanisms. 
Keywords: newborn, neurological injury, fetal hypoxia 
 
Introduction  

Preterm and small for gestational age (SGA) births with 
associated intrauterine growth restriction (IUGR) have been 

linked to neonatal neurological morbidity [1-5]. These 
disturbances of intrauterine growth and development are 
caused by an impaired placental  blood flow with 
subsequent chronic fetal hypoxia [6-9]. Fetal and neonatal 
brain development is vulnerable to oxidative stress from 
hypoxic–ischemic injury. Although, disturbances in vascular 
autoregulation and their effect on the immature vascular 
supply of the brain represent a common pathway to 
neurological damage, establishing a causal relationship 
between type and onset of the neurological insult and 
specific forms of brain injury is difficult due to the fact that 
the underlying mechanisms are mulifactorial and 
overlapping. Hypoxic ischemic encephalopathy (HIE) and 
intraventricular hemorrhage (IVH) represent the main 
clinical forms of brain injury that occur as a result of 
repeated episodes of ischemia-reperfusion during the 
prenatal, intrapartum or postnatal period [3, 10-12]. 
 
Aim of the study 

The purpose of the study was to evaluate the 
neurological outcome of SGA newborns versus neonates 
born preterm by evaluating  the incidence, risk factors and 
underlying mechanisms of HIE and IVH in these newborns.  
 
Material and method 

A 3 year randomized case – control study was 
conducted  between the 1st of January 2014 and the 31th of 
December 2016, at the Neonatology Department of the 
Clinic of Obstetrics, Gynecology and  Neonatology, 
Emergency County Hospital, Timisoara. 

According to the literature, newborns are framed as 
being SGA if their length and/or height is less than two 
standard deviations (< -2SD) below the mean for gestational 
age or less than the 10th percentile (< Perc 10%) of a 
population-specific birth weight [13, 14]. Likewise, preterm 
birth is defined as a live birth that occurs prior to 37 weeks 
of gestation [15, 16].  
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Patient data collected form medical records was 
anonymized and organised into an electronic directory. 
Medical records of all inborn patients aged between 0-28 
days were reviewed. Patient selection was made according 
to the following exclusion criteria: syndromal, chromosomal 
or infectious etiology of low birth weight and chronic 
maternal disease. 

The study group consisted of 170 SGA newborns and 
the control group of AGA neonates was matched 1:1 for 
gestational age and birth month. Patients were divided in 4 
subgroups according to gestational age: 101 SGA newborns 
born at term (SGA-Term) and 69 SGA newborns born 

preterm (SGA-Preterm), 101 AGA neonates born at term 
(AGA-Term) and 69 AGA neonates born preterm (AGA-
Preterm). 

Cerebral ultrasound was performed in the first day 
postpartum in all newborns included in the study. Changes 
of the cerebral structure consistant with HIE or IVH were 
noted.  

HIE was diagnosed using an ultrasound classification 
adapted from Ilves (Table 1) [17]. 

IVH was evaluated by ultrasound and classified 
according to the grading systems of Papile et al. and Volpe, 
shown in Table 2 [5, 18]. 

 
 

Table 1. Ultrasound findings in Hypoxic-Ischaemic Encephalopathy adapted from Ilves. 
Form 

Method 
Mild  Moderate  Severe  

 
 
Grey–Scale 
Sonography 

moderate increase of parenhymal echogenicity;  
age: 48 -72 h 

moderate/severe increase of parenchymal 
echogenicity; age: 12 ± 2 h 

reversed appearance of hypoechoic grey matter and 
hyperechoic white matter  

increased echogenicity with central pattern of injury 

spared regions: brainstem, cerebellum, deep grey 
matter structures  

affected regions: deep grey matter structures 

 
Doppler 
Sonography 

increased mean cerebral blood flow velocity (BFV) 
in all the cerebral arteries 

severe increase in cerebral BFV  
 

diminished resistive indexes (RI) in the cerebral 
arteries 

decrease in RI hypovascularity and/or hyperemia in 
the basal ganglia 

 
 
 

Table 2. Ultrasound grading of Intraventricular Hemorrhage. 
Grade Papile Criteria Volpe Criteria 

I unilateral/bilateral germinal 
matrix hemorrhage 

germinal matrix hemorrhage with no IVH or 
IVH occupying < 10% of the ventricular area on 
parasagittal view 

II IVH without ventricular 
dilatation 

IVH occupying 10- 50% of the ventricular area 
on parasagittal view 

III IVH with ventricular dilatation IVH occupying 50% of the ventricular area on 
parasagittal view ± periventricular echodensities 

IV IVH extending into adjacent 
brain parenchyma 

periventricular venous hemorrhagic infarction 
(PVHI); cystic periventricular leukomalacia 

 
 

Results  
Anthropometric characteristics and neonatal 

adaptation score of the studied groups are shown in Table 3. 
Difficulties of early neonatal adaptation, as indicated by a 

low APGAR score, are noticed in preterm neonates in both 
SGA study group and AGA control group. 

 
 

Table 3. Anthropometric data and neonatal adaptation score of the studied neonates. 
Group n Gestational 

Age 
Birth Weight Birth Length APGAR score 

SGA 
Study Group 

Term 101 39.48 ± 1.18 2296.46 ± 163.14 46.67 ± 1.67 8.81 ± 0.70 
Preterm 69 34.49 ± 1.94  1706.60 ± 374.56 43.00 ± 2.87 8.05 ± 1.25  

AGA 
Control Group 

Term 101 40.00 ± 1.15 3427.17 ± 467.18 50.90 ± 0.35 9.00 ± 0.56 
Preterm 69 33.44 ± 2.04 2282.08 ± 147.12 46.34 ± 1.01 8.49 ± 0.90 

AGA – appropriate for gestational age; SGA-small for gestational age. 
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Figures 1 and 2 show the percentage distribution of HIE 
and IVH respectively, among newborns included in the 
study.  

Preterm neonates irrespective of birth weight, have a 
higher incidence of HIE, namely 26.1% SGA Preterm 
versus 11.8% SGA Term and 11.5% AGA Preterm 
compared to 0.0% AGA Term. A higher incidence of IVH 
in both SGA and AGA preterm neonates was also noticed: 
20.3% SGA Preterm versus 7.9% SGA Term and 15.9% 
AGA Preterm compared to 0.0% AGA Term newborns. 

HIE and IVH classification according to severity are 
illustrated in Figures 3 and 4. As shown in Figures 3 and 4, 
SGA-Preterm neonates have the most severe degree of 
impairment of both HIE and IVH: 22.2% severe HIE and 
6.6% grade IV IVH respectively. 

Figure 5 displays a significant correlation between 
metabolic acidosis and HIE.  It can be mentioned that there 
was no such correlation noted between metabolic acidosis 
and IVH. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         

SGA
Term

SGA
Preterm

AGA
Term

AGA
Preterm

7.9%

20.3%

0.0%

15.9%

92.1% 79.7% 100.0% 84.1%

Fig.1: Incidence of HIE among studied neonates. Fig.2: Incidence of IVH among studied newborns. 

Fig.3: HIE severity classification in the studied groups. Fig.4: IVH severity distribution in the studied groups. 
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Discussions  

HIE and IVH are believed to be pathologically 
interrelated [19-21]. This is also supported by results of the 
current study which underline similar patterns regarding 
percentage distribution of both HIE and IVH.  

While data from literature support a strong correlation 
between preterm birth and HIE [4, 22, 23] the link between 
prematurity and IVH continues to be debated [5, 18, 24]. In 
this study both HIE and IVH had a higher incidence among 
premature neonates regardless of birth weight, suggesting 
that  the potential underlying mechanism might be 
explained as a hypoxic injury affecting  immature cerebral 
structures. 

Impaired cerebral blood flow and oxygen delivery to the 
immature brain are possible processes linking premature 
birth and hypoxic-ischemic neurological injury [10, 25]. 
This could explain why prematurity and superimposed SGA 
are stronger correlated to HIE and IVH compared to SGA 
alone.  
 

Conclusions 
Premature birth appears to be directly linked to 

neurological morbidity in neonates irrespective of birth 
weight.  

The incidence of HIE and IVH was higher in SGA 
Preterm neonates, which leads to the conclusion that SGA 
is an additional, aggravating factor for neurological injury.  

Further studies comparing the effect of preterm birth 
versus SGA as a consequence of IUGR on neonatal 
neurological outcome are needed in order to fully 
understand the underlying mechanisms.  
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NEUROFIBROMA OF THE THIGH WITH COMPRESSION 
OF THE SCIATIC NERVE IN A CHILD 

 
Narcis Flavius Tepeneu1,2 

 
Abstract 

Peripheral nerve sheath tumors account for nearly 12% 
of the benign and 7-8% of the malignant soft tissue 
neoplasms. Neurofibromas and schwannomas constitute the 
benign category, while the malignant peripheral nerve 
sheath tumor (MPNST) comes under the malignant 
category. 

A 5 year old male patient was admitted to the hospital 
having a painful tumor of approximately 10 cm diameter on 
the posterior left tigh with sciatic neuropathy and flexion 
contracture of the knee.  

The patient was living in the rural area under poor 
social conditions. A neurofibromatosis type I was diagnosed 
and the child underwent successful surgical removal of the 
tumor which was compressing the sciatic nerve without 
relapse at follow-up 18 month after surgery. The histology 
confirmed the suspicion of a neurofibroma. After 
postoperative physiotherapy he could resume walking. 
Keywords: neurofibromatosis type I (NF I), sciatic nerve, 
neurofibroma, sciatic neuropathy, child 
 
Introduction  

Peripheral nerve sheath tumors account for nearly 12% 
of the benign and 7-8% of the malignant soft tissue 
neoplasms. Neurofibromas and schwannomas constitute the 
benign category, while the malignant peripheral nerve 
sheath tumor (MPNST) comes under the malignant 
category. 

Neurofibromatosis, also named von Recklinghausen 
disease for the man who described the disease in 1882, was 
formerly considered a single disease but is now known to be 
at least two clinically and genetically distinct diseases. The 
more common disease, formerly known as the peripheral 
form of neurofibromatosis, is designated neurofibromatosis 
1 (NF1), whereas the less common disease, formerly known 
as the central form, is designated neurofibromatosis 2 (NF2) 
(bilateral vestibular schwannoma). A common genetic 
disease, NF1 affects 1 in every 3500 individuals. It is 
inherited as an autosomal dominant trait with a high rate of 
penetrance. Because only half of the patients with this 
disease have affected family members, the disease in the 
remaining patients represents new mutations. In the typical 
patient, NF1 becomes evident within the first few years of 
life when café au lait spots develop. These pigmented 
macular lesions resemble freckles, especially during the 
early stage when they are small. Typically, they become 

much larger and darker with age and occur mainly on 
unexposed surfaces of the body. 

Neurofibromas, the hallmark of the disease, make their 
appearance during childhood or adolescence after the café 
au lait spots. The time course varies greatly: some tumors 
emerge at birth, and others appear during late adult life.  

They may be found in virtually any location and, in rare 
instances, may be restricted to one area of the body 
(segmental neurofibromatosis). Unusual symptoms have 
been related to the presence of these tumors in various 
organs such as the gastrointestinal tract. The tumors are 
usually slowly growing lesions. Acceleration of their growth 
rate has been noted during pregnancy and at puberty. A 
sudden increase in the size of one lesion should always raise 
the question of malignant change. 
 
Case presentation 

A 5 year old male patient was admitted to the hospital 
having a painful tumor of approximately 10 cm diameter on 
the posterior left thigh with signs of sciatic neuropathy and 
flexion contracture of the knee (Figure 1). The patient was 
living in the rural area under poor social conditions.  

On clinical exam multiple café au lait spots were present. 
After a careful anamnesis a neurofibromatosis type I was 
suspected. The father of the patient turned out to have also 
multiple criteria for neurofibromatosis I. 

The patient was then investigated and a 
neurofibromatosis I was confirmed. The patient had a optic 
glioma and 3 Lisch nodules. He also had palpable 
neurofibromas on the left arm, but without an obvious 
symptomatology. 

X-rays of the left thigh showed no abnormalities. 
Ultrasound of the tumefaction revealed a non-compressive, 
anechoic mass with a marginal Doppler signal. Magnetic 
resonance imaging (MRI) showed a tumor of the thigh with 
dimensions of 10,4x8,9x6,8 cm with compression of the 
sciatic nerve  with low signal intensity on T1 images, high 
signal intensity on T2 images, and a heterogeneous pattern. 

Foot weakness with primarily tibialis anterior weakness 
(foot drop) was seen in the patient. Intensity of pain as a 
symptom of sciatic neuropathy was difficult to evaluate in 
the young patient, but the parents were able to report that in 
the last 2 weeks before presenting to the hospital ambulation 
was not possible at all. Muscular knee contraction was 
present at clinical examination. A surgical excision of the 
neurofibroma was performed under general anesthesia 
(Figure 2, Figure 3). 
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Histological examination confirmed the diagnosis 
(Figure 4).  

There were no complications in the postoperative 
period. The patient was released from the hospital on the 6th 
postoperative day. After postoperative physiotherapy he 
was able to resume walking. 

No local relapse of the tumor at follow-up 18 month 
after surgery was noticed clinically and on control MRI.  

Unfortunately the patient was lost from our evidence 
because the family emigrated to a foreign country.

Figure 1 – Clinical aspect of the neurofibroma. 

Figure 2 – Intraoperative aspect. Figure 3 – Removed neurofibroma. 
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Discussions 

A neurofibroma is a benign tumor of the connective 
tissue, specifically the endoneurium, of peripheral nerves 
[1]. It is generally associated with neurofibromatosis type I; 
however, it can occur in isolation, in which case it is called a 
solitary neurofibroma. This tumor is rare, unlike 

a schwannoma, which is the most frequent tumor of the 
peripheral nerves; the prevalence of schwannomas reached 
55 % of all tumors in some series [2]. Both tumors result 
from the nerve sheath, which in turn originates from the 
neuroectoderm and neural crest. The distinction between a 
schwannoma and neurofibroma is important. Neurofibromas 
deeply invade the nerve, and total resection often has 
functional consequences; in contrast, schwannomas arise 
from Schwann cells and form a macroscopically smooth, 
rounded, yellowish, encapsulated proliferation, the 
enucleation of which is easy and without loss of continuity 
[1].  

In addition to peripheral neurofibromas, patients with 
NF1 also develop central nervous system tumors, including 
optic nerve glioma, astrocytoma, and a variety of 
heterotopias. Vestibular 

schwannoma, the hallmark of NF2, is virtually never 
encountered in NF1.  

Ultrasound can help in detecting and diagnosing nerve 
tumors. In their classic forms, peripheral nerve tumors are 
well-defined, round, oval or spindle hypoechoic masses [3] 
as eccentric masses with a homogeneous structure, acoustic 
posterior enhancement, intratumoral cystic modifications, 
and intratumoral vascularity on color Doppler examination. 
In contrast, neurofibromas appear echogenic and 
hypovascular on Doppler examination [3,4,5]. MRI is a gold 
standard for evaluating nerve tumors.  

The signal intensity of a normal nerve on MRI is of 
intermediate to low on T1-weighted sequences becoming 

slightly higher on T2-weighted and other fluid-sensitive 
sequences. 

In entrapment syndromes of periphereal nerves 
hyperintense signal of the denervated muscle 

is usually identified when entrapment is acute, and fatty 
infiltration and muscle atrophy are the signs of chronic 
neuropathy in longstanding cases [6,7]. 

In most cases, MRI permits differentiation between 
neurofibromas and schwannomas. A rounded appearance, 
peripheral location, and more or less homogeneous, central 
low signal intensity on T2-weighted images are the 
characteristics of schwannomas; neurofibromas are usually 
heterogeneous on both T1 and T2 images [8,9]. 

Plexiform neurofibromas as well as neurofibromas of 
larger nerves have a significantly higher risk of malignancy 
than solitary neurofibromas of smaller nerves [10,11]. This 
is why it is important to have an exact diagnosis, which 
sometimes ultimately requires surgery and histopathological 
examination as in the case of our patient. 

MRI following the administration of intravenous contrast 
materials improves contrast resolution in evaluation of soft-
tissue tumors [10]. Imaging following contrast is 
particularly important with masses that have high water 
content or are composed of prominent necrotic/hemorrhagic 
foci allowing identification and differentiation of these 
regions from enhancing solid cellular tissue [12]. 

Surgical treatment for the nerve sheath tumors such as 
schwannoma or neurofibroma is primarily reserved for the 
symptomatic tumors. 

McMillan et al. have reported 7 cases of sciatic 
neuropathy due to tumor [13]. In 3 children, this was due to 
infiltration of the nerve by sarcomas external to the nerve, 
an osteosarcoma of the femur in 2 patients and a 
rhabdomyosarcoma of the pelvis in one child. 

Figure 4 – Histological aspect. 
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Venna et al. reported a case of a child with unilateral 
chronic progressive sciatic nerve dysfunction found to be 
due to nerve entrapment in the thigh by a fibrovascular 
band. Sectioning of the band was followed by marked 
improvement in the nerve function. They concluded that 
compression by a band is a rare but treatable cause of sciatic 
neuropathy [14]. 

 
Conclusions 

Sciatic neuropathy is an uncommon mononeuropathy in 
children and the causes of sciatic neuropathy are varied and 

unique. Peripheral nerve tumors of the sciatic nerve is a rare 
condition. Especially, primary tumors of the sciatic nerve 
are rare. A palpable mass is usually the only presenting 
symptom of peripheral nerve tumors. Other clinical 
symptoms include radicular pain, paresthesia, hypoesthesia 
and motor deficiencies. Sciatic neuropathy due to 
neurofibroma of the thigh in a child 5 years of age is also a 
very rare condition, which to the best of our knowledge has 
never been described in the medical literature. 
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OTITIS MEDIA IN CHILDREN-RISK FACTORS AND 
COMPLICATIONS 
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Abstract 

Introduction: Acute otitis media (AOM) is the most 
frequent diagnosis of the sick children visiting clinicians’ 
offices and the most common reason for administration of 
antibiotics. 

Method: The study included 104 patients discharged 
from Pediatric Clinic III - "Saint Mary’s" Children's Clinical 
Emergency Hospital of Iasi from January 2015 to January 
2017, diagnosed with "Acute otitis media". 

Objective: On this batch we performed a retrospective 
study based on the data found in the children's medical 
charts, by observing the risk factors to which they were 
exposed and that favor the illness, and also the connection 
between the risk factors and the occurrence of 
complications. 

Results: The risk factors for acute otitis media that we 
identified in this group were the cold season, male gender, 
premature birth, low birth weight, artificial alimentation in 
the first year of life, incorrect dietary diversification, child’s 
becoming a community member, higher number of siblings, 
association of respiratory tract infections, of chronic 
diseases or immune deficiencies, allergic status, exposure to 
pollutants. To prevent premature and late complications, it is 
important to accurately specify the diagnosis and establish 
individualized therapy according to guidelines. It is also 
essential to follow up and ensure directly observed therapy 
for children through the collaboration of a pediatrician with 
the family doctor and the ENT specialist. 
Keywords: acute otitis media, prevalence, risk factors, 
children 
 
Introduction  

Upper respiratory tract infections represent the most 
frequent cause for doctor consults, but also for mortality in 
patients under 5 years old, regardless of whether they come 
from developed or developing countries. A significant 
proportion of upper respiratory tract infections 
(approximately 30%) is represented by acute otitis media, 

often a complication of other respiratory pathologies. It is 
estimated that 20,000 people die annually due to 
complications of otitis media and the majority are children 
under 5 years old (1).  

RISK FACTORS 
Over the years, several hypotheses have been launched 

to justify the increased prevalence of acute otitis media in 
pediatric patients compared to adults. 

It was found that the age between 6 months and 3 years, 
followed by the age of 4-5 years - associated with the 
moment of becoming a community member is the main risk 
factor in the occurrence of this infection, besides the 
anatomical features of the child (shorter and horizontalized 
Eustachian tube) (5,7). Also, about one third of children 
with otitis media have a genetic dysfunction of the 
Eustachian tube or other syndromes with anatomic 
anomalies (palatoschisis) or changes in the airways’ 
function that could favor neighboring infections 
(Kartagener's syndrome) (5). Acute adenoiditis 
characteristic of children leads to decreased nasal pH, with 
persistence of bacterial outbreak. These factors result in 
varying degrees of tubal obstruction, with pressure drop in 
the middle ear, resorption of air and fluid accumulation in 
the middle ear, initially of the transudate type, characteristic 
to serous otitis media, often asymptomatic. The 
superinfection of this fluid leads to suppurative otitis media 
(8,11). 

There are also other endogenous risk factors such as 
male gender, race (Amerindians, Eskimos), immune 
deficiencies, atopic tendency, low birth weight, premature 
birth, protein-calorie malnutrition, recurrent upper airway 
infections, nasotracheal intubation (5,6). 

Natural alimentation plays an important protective role. 
It has been demonstrated that the incidence of otitis media 
decreases by 13% during the first 3 months, probably 
through the transfer of immunoglobulins, cellular elements 
and non-specific components of breast milk with 
antibacterial, antiviral and antiparasitic properties.  
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The α-lactalbumin from the breast milk has a bactericidal 
effect on pneumococcus, while oligosaccharides bind to 
pneumococcal adhesins, preventing the adhesion of bacteria 
to the epithelium (5,12). 

One of the most important exogenous risk factors is the 
attendance of a community, such as nurseries, from a small 
age. 

The living environment, precarious hygiene, families 
with numerous siblings who may have a history of otic 
infections double the risk of developing otitis media (4,13). 

Passive smoking, especially in the first year of life is 
incriminated for approximately 2 million episodes of otitis 
media and over 150,000 tympanostomies. The 
pathophysiological mechanism is probably hypersecretion of 
mucus in the respiratory tract and damage of the mucociliary 
transport (3,10). 

 The use of the pacifier increases the risk of otitis media 
in children over 1 year by 24% as continuous suction causes 
dysfunction of the Eustachian tube and leads to the 
inoculation of the middle ear with pathogenic bacteria (7,9). 

According to the etiology of acute otitis media, its main 
cause is bacteria (70-90% of cases), in the following order: 
Streptococcus pneumoniae - 27-52%, Haemophilus 
influenzae - 16-52%, Moraxella catarrhalis 2-15 % 
producing beta-lacatamases. Much less rarely were isolated 
Staphylococcus aureus, Streptococcus pyogenes, 
Pseudomonas aeruginosa, Klebsiella pneumoniae, 
Escherichia coli, Alloicoccus otitidis, mycobacteria. 
Infections with these germs were found more frequently in 
immunosuppressed patients (2,7,12,14). 

Material and method 
The study included 104 patients discharged from 

Pediatric Clinic III - "Saint Mary’s" Children's Clinical 
Emergency Hospital of Iasi from January 2015 to January 
2017, diagnosed with "Acute otitis media". These patients 
were selected from the total number of patients admitted to 
this clinic during those two years. 

On this batch we performed a retrospective study based 
on the data found in the children's medical charts, by 
observing the risk factors to which they were exposed and 
that favor the illness, and also the connection between the 
risk factors and the occurrence of complications. 

The diagnosis of acute otitis media was established in 
accordance to the guidelines. Thus, according to the 
American Academy of Pediatrics, the diagnosis of acute 
otitis media is required when the onset is sudden, with pain, 
fever, inflammatory otitis signs, accompanied by exudate 
found in the middle ear during an otoscopic examination. In 
the case of babies, marked agitation, the tendency to lean 
their heads on the affected side, refusal to eat, lack of sleep, 
crying or screaming apparently without reason are signs that 
draw attention to the otic affection. 

Results 
41.8% of the 104 children included in the study came 

from rural areas and 58.2% from urban areas, having 
varying socio-economic conditions (good and very good, 
and only sporadically children coming from extremely poor 
environments and exclusively supported by the State) 
(Figure 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The distribution by gender observes the pattern of 
incidence of the studied pathology, with predominance of 
the male gender (66 boys and 38 girls). 

Also, patient ages correspond to the peak incidence of 
otitis media in the pediatric population, noting that: 

- over 80% of cases occur under 6 years, of which over 
50% are under the age of 2 years 

- two maximum frequencies have been reported: at the 
age of 1 (25% of cases) and at the age of 4-5, when children 
usually become members of specific communities (Fig. 2) 

Regarding the attendance of communities, more than 
half of the patients who came to the doctor were under the 
age of 2. The high number of illnesses can be influenced by 
the attendance of a community by older siblings; 68% of 
cases attend communities and 32% do not. 

Out of the 104 children included in the study, 87.5% 
were born on term (37-42 weeks) and 12.5% were born 
premature (between 32-36 weeks). In the case of girls, the 
incidence of prematurity was 14%, higher than the 
incidence in boys (10.7%). 

Fig. 1. Distribution according to the home environment. 
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Of all the births, 67.3% were natural births and 22.7% 
caesarean sections. 14.42% were laborious births, 
complicated mainly by nuchal cord, haemorrhages that 
required transfusions and fetus-pelvis disproportions with 
perineal ruptures. 

Given that exposure of the child to aeroallergens or 
pollutants, especially passive smoking, is an important risk 

factor in the occurrence and recurrence of acute otitis media 
and respiratory tract infections, we considered relevant to 
assess its presence: 

-60.5% were not exposed to pollutants; 
-23% were exposed to cigarette smoke; 
-16.5% were exposed to other pollutants, such as toxic 

gases (Fig. 2). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Only 48.2% of the children were breastfed after birth, 
and the remaining 52.8% were artificially fed cow milk 
either immediately after birth or after 2-3 months of 
breastfeeding. 

As far as the environment of origin is concerned, urban 
children were more frequently breastfed (48.21% compared 
to 42.71% from rural areas), which can be explained by the 
higher level of education and degree of information on the 
importance of breastfeeding. 

At the time of admission, some deficiency-related 
conditions were identified: 35 of the children (32%) – 

deficiency anemia, 17 cases (15%) - protein-calorie 
malnutrition, 8 cases (7%) – deficiency rickets and 7 cases 
%) associated multiple deficiencies. 

Selected cases have frequently reported association of 
pathologies that have been shown to influence or even 
cause acute otitis media: repeated upper respiratory tract 
infections, recurrent wheezing, pneumonia, acute or chronic 
adenoiditis, chronic background diseases, atopic tendency 
or congenital immune deficiency (Fig. 3). 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The association with other upper respiratory tract 
infections was highlighted in 68.26% of the patients, which 
proves that they are a fundamental risk factor in the 
occurrence of acute otitis media. The association to a higher 

degree of adenoiditis with maximum frequency between 2 
to 3 years of age (37.5% of the total cases), followed by the 
age group of 4-5 years (28.13%), and then of 0-2 years 
(21.88%) and children over 5 years (12.49%) was noted. 

60.5%
23%

16.5%

unexposed

Fig. 2 Exposure of the patients in the studied group to pollutants. 

Fig.3 Related diseases present in the studied group. 
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Also, a significant percentage (30.76%) was represented by 
the coexistence of chronic adenoiditis followed by 
pneumonia (27.88%), immune deficiency (25%), atopy 
(8.65%), chronic diseases (7%) and recurrent wheezing 
(2.88%). Among the atopic patients, one was allergic to 
latex, one to mold, and 7 to antibiotic allergens 
(ceftriaxone, amoxicillin and penicillin). 

Among children with respiratory tract infections, 38% 
were simultaneously diagnosed with deficiency anemia, 
21.13% with protein-calorie malnutrition, 14% with IgA 
and / or IgG immune deficiencies, and 64.79% were 
artificially fed. 

Another risk factor that we have pursued in this study 
was the vaccine situation of the patients, regarding the 
observance of both the National Vaccination Scheme and 
the pneumococcal vaccination (optional vaccination). We 
found that 67.3% of the children were vaccinated according 
to the national scheme in force, with only 17.14% receiving 
the pneumococcal vaccine. The incidence of unvaccinated 
children in the study group according to age was the 
following: 26.92% in infants, 10.77% in patients between 
1-2 years of age, 17.27% for patients between 2-3 years of 
age, 27.5% % in patients between 4-5 years of age and 
17.54% in patients over 5 years. 

The season in which the disease occurred is also part of 
the cumulative factor favoring otitis. 62% of children got 
sick in the hot season, and in 38% of the cases the sickening 
occurred in autumn and winter. 

The number of episodes of otitis occurring in each 
patient is a parameter that allows the assessment of 
recurrent otitis. 63.4% of the children were at their first 
episode, 27.04% at their second, while 17.6% experienced 
more than 3 illnesses. The highest number of doctor 
consults with the diagnosis of acute otitis media was that of 
a 2-year old child (7 episodes). 

The youngest patients admitted were 2 newborns of 18 
days, and 27 days respectively, the latter with two episodes 
of otitis. At the other extreme was a 17-year-old patient in 
their first episode. In the category of children under 1 year, 
69.2% were at their first illness, 19.2% in the second and 

11.6% had at least 3 bouts. From the age group of 1-2 
years, 47.3% were at their first episode, and 19.5% were at 
their second episode of otitis. 

Symptomatology at the time of admission was 
represented by: 

-Fever - 95 cases (91.3%) 
-otalgia - 45 cases (43.27%) 
-otorrhea -12 cases (12.5%) 
-hypoacusis - 16 cases (15.38%) 
-psychomotor agitation and nonspecific symptoms - 19 

patients (18.27%) and 73% of infants respectively. 
Thus, the established diagnosis is: 
- acute suppurative otitis media - 38.46% of children 
- acute serous otitis media - 36.54% 
- acute congestive otitis media - 25% 
In order to support the diagnosis of acute otitis media, 

laboratory tests were performed: haemoleucogram, 
inflammatory syndrome (ESR, fibrinogen, reactive C 
protein). 

In 27.88% of the patients, the haemogram revealed the 
existence of anemia. 

 36.54% had leukocytosis at the time of admission. In 
49% of the cases included in the study, neutrophilia was 
detected, in 60.57% lymphocytosis and in 61.54% 
monocytosis. 

Elevated ESR rates were reported in 66.35% of patients, 
increased fibrinogen rates in 39.42%, and C-reactive 
protein had elevated rates in 31.73% of cases. 

In 13 (32.5%) of the 40 patients with acute suppurative 
otitis media, otic secretion cultures were performed with 
antibiogram. In two of them Staphylococcus aureus was 
isolated, sensitive to oxacillin, as well as a coagulase-
negative Staphylococcus strain, four cultures were positive 
for pneumococcus sensitive to Levofloxacin and 
Clindamycin, in two media diphtheria bacilli developed, in 
one medium Enterobacter cloacae developed, on one 
medium Escherichia coli developed, and the exudate of one 
patient was polymicrobial, with the isolation of 
Staphylococcus aureus and Escherichia coli (Fig. 4). 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Fig. 4 Results of cultures from otic secretion in suppurative otitis. 
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Out of the 104 cases constituting the studied group, 32% 
developed complications: 

- hypoacusis: 11 cases (11.53%) 
- mastoiditis: 9 cases (9.63%) 
- ethmoiditis: 2 cases (1.92%) 
- cerebral venous thrombosis: 2 cases (1.92%) 
- cerebral abscess: 2 cases (1.92%) 
-septicemia: 3 cases (3.85%). 
The treatment of acute otitis media included 

symptomatic therapy with the use of antipyretics, 
nonsteroidal anti-inflammatory drugs, mucolytics, and 
etiologic therapy (antibiotic therapy). 

In complicated cases, surgical interventions were 
performed to excise abscesses, as well as mastoid 
debridement, and transtympanic aerators were inserted. 

In terms of etiological treatment, the main therapeutic 
classes used as a first choice were third-generation 
cephalosporins in 60 children, natural penicillins in 22 
children, second-generation cephalosporins in 6 children, 
aminopenicillins in 6 patients, fluoroquinolones in 5 
patients, followed by lincosamide, aminoglycosides, 
macrolides, sulfonamides, with lower use. 
 
Discussions 

Concerning the 104 patients included in the study 
group, their socio-economic conditions were predominantly 
good and very good, sporadically precarious, and gender 
distribution complied with the incidence pattern of the 
studied pathology (male gender: female = 1.74: 1). 

The percentage of infants included in the batch was 
25%, as was the case of children aged 1-2 years, consistent 
with the data in the literature, which claim that the peak of 
incidence is around 1 year of age (with a limit between 6 
and 18 months). This is explained by the anatomy of age, 
when the Eustachian tube is shorter and horizontalized, but 
also by increased susceptibility to infections due to the 
immaturity of the immune system. 

In terms of nutrition, only 47 of the children were 
breastfed after birth, the remaining 57 being artificially fed. 
It is known that the initiation and support of lactation is 
related to genetic, constitutional and anatomical factors, as 
well as to socio-economic factors, such as stress, 
professional insertion and mother's nutrition. 

Paradoxically, we noticed that the proportion of 
unvaccinated individuals is higher among those from urban 
areas and whose parents attended higher education. This 
can probably be explained by easier access to information 
sources that promote the refusal to vaccinate for reasons 
lacking a medical base. 

Among the exogenous risk factors, we found a higher 
exposure to pollutants, mainly passive smoking in infants, 
in a proportion of 32% of the total number of exposed 
patients. 

At the age of 2-3 years, there is an increased incidence 
of acute adenoiditis, favoring tubal dysfunction and 
recurrence of otitis. The age group of 4-5 years associates a 
large number of artificially fed and unvaccinated children 
with adenoiditis in the first year of life. A large proportion 
of them were born by caesarean section, with an Apgar 
score of less than 8 and had a low birth weight. 

Among children over 5 years old, we have identified the 
highest proportion of unvaccinated patients with allergies 
and incorrectly diversified diet. They were also exposed to 
pollutants and came from families with several children. 

A risk factor regardless of age quoted in the specialized 
literature is the cold season, which is also confirmed in the 
studied group. 
 
Conclusions 

 Acute otitis media is an important part of the pathology 
of pediatric patients, leading to increased addressability to 
the doctor, especially during the cold season. 

 The incidence peak of acute otitis media in infants, 
equal to that of children aged 1 to 2 years, is due to the 
cumulative number of risk factors in this age group, 
namely: the more frequent association of other upper 
respiratory tract infections, pneumonia, anemia, protein-
calorie malnutrition, rickets and incorrect dietary 
diversification. In addition, increased exposure to 
pollutants, especially cigarette smoke, is added in case of 
infants. 

The rate of complicated otitis was 19.23%, and 6.73% 
of the children developed simultaneous multiple 
complications, including: hearing hypoacusis, acute 
ethmoiditis, acute otomastoiditis, cerebral thrombophlebitis, 
cerebral abscesses, septicemia. 

Nonspecific symptomatology was common in infants 
(19 patients under 1 year, and 73% of infants manifested 
psychomotor agitation and nonspecific symptoms) and the 
routine otoscopic examination of all children with 
respiratory infections is an essential condition for the 
diagnosis of otitis media. 

The risk factors for acute otitis media that we identified 
in this group were the cold season, male gender, premature 
birth, low birth weight, artificial alimentation in the first 
year of life, incorrect dietary diversification, becoming a 
the community member, higher number of siblings, 
association of respiratory tract infections, of chronic 
diseases or immune deficiencies, allergic status, exposure to 
pollutants. 

To prevent premature and late complications, it is 
important to accurately specify the diagnosis and establish 
individualized therapy according to guidelines. It is also 
essential to follow up and ensure directly observed therapy 
for children through the collaboration of a pediatrician with 
the family doctor and the ENT specialist. 
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BLUNT ABDOMINAL TRAUMA IN CHILDREN – A 
PRACTICAL REVIEW 
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Abstract 

Blunt abdominal trauma is a major morbidity and 
mortality factor in all age groups, and especially in children 
it is the most common cause of intraabdominal injury. In the 
past two decades, the use of computer tomography images 
and nonoperative treatment of haemoperitoneum are 
important steps in the therapeutic management of abdominal 
trauma in children. The advantages of the conservative 
approach are reduced cost of hospitalization, faster 
discharge by avoiding non-therapeutic celiotomies, fewer 
intraabdominal complications and reduced transfusion rates 
associated with a global improvement in mortality rates. 

This paper is a review of blunt abdominal trauma in 
children and a comparative study was carried out between 
the literature and the methods of therapeutic management 
used in the Clinic of Pediatric Surgery of "Sf. Apostol 
Andrei" Emergency Clinical County Hospital of Constanta. 
Keywords: abdominal trauma, blunt abdominal trauma, 
abdominal injury, splenic injury, liver injury, hollow viscus 
injury, children 
 
Introduction  

Blunt abdominal trauma is a major morbidity and 
mortality factor in all age groups, and especially in children 
it is the most common cause of intraabdominal injury [1,2]. 
The identification of intraabdominal lesions is still very 
difficult, many lesions may occur after the initial assessment 
and treatment. In the past two decades, the use of computer 
tomography images and nonoperative treatment of 
haemoperitoneum are important steps in the therapeutic 
management of abdominal trauma in children. The 
advantages of the conservative approach are reduced cost of 
hospitalization, faster discharge by avoiding non-therapeutic 
celiotomies, fewer intraabdominal complications and 
reduced transfusion rates associated with a global 
improvement in mortality rates [3,4]. 

In addition to the CT exam, which is the first option in 
this pathology, laboratory tests and ultrasonography help the 
diagnose. However, it is important to note that anamnesis 
and a correct clinical examination, through primary and 
secondary emergency assessment, prompt resuscitation and 

close monitoring, are essential maneuvers that make the 
difference between life and death. 
 
Purpose 

A review of blunt abdominal trauma in children and a 
comparative study was carried out between the literature and 
the methods of therapeutic management used in the Clinic of 
Pediatric and Orthopedic Surgery of "St. Apostol Andrei" 
Emergency Clinical County Hospital of Constanta. 
 
Material and method 

We have studied over 150 articles from the literature 
using online search engines and PubMed, Med-Line, 
Clinical Key, Ovid databases. Terms such as abdominal 

trauma, blunt abdominal trauma, abdominal injury, splenic 

injury, liver injury, hollow viscus injury have been used. 
Scientific articles, controlled randomized trials, protocols, 
meta-analyzes, and reviews have been checked. This review 
allowed us to make a synthesis of conservative management 
of abdominal trauma in children compared to the diagnostic 
and treatment techniques of the Clinic of Constanța. 
 
Results and discussions 

In children, accidents caused by motorised vehicles 
represents about 60% of causes for blunt abdominal injuries. 
Then falls and bicycle injuries are second [5]. 10% of cases 
from accidents represent lap belt injuries [6]. There is a 
significant percent of children without history of accidents 
or the details are concealed by the parents. The managemnt 
of these cases is very difficult and attention must be paid not 
to miss important injuries [7]. 

Following the retrospective statistical study we 
observed that out of 565 polytrauma children hospitalized 
between 2012-2016, only 248 associated abdominal trauma. 
The frequency is higher in urban than in rural areas (145 
cases in urban areas versus 103 cases in rural areas). Like in 
adults, first place in children trauma etiology is occupied by 
road accidents, followed in frequency by falls from heights, 
play accidents or aggression. Causes that generated 
polytrauma and polytrauma associated with abdominal 
trauma are listed in order of frequency (Table 1).  
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Table 1. Etiology of polytrauma in our study. 
Etiology No. of cases of polytrauma associated with 

abdominal trauma 
Other lesions 
associated with 
abdominal trauma 

Road accidents 153 196 
Falls from heights 83 106 
other causes 12 15 

 
 

Injury patterns in children differ from those in adults 
because of the size of the patients. When compared to adults 
the abdominal organs are closely packed together. Children 
have a thin abdominal wall, with relatively little abdominal 
muscle or fat mass, which can absorb some of the impact. 
The ribcage is very elastic, offering less protection to the 
liver and spleen. Also, the diaphragm is placed more 
horizontally, thus displacing the liver and spleen 
downwards, which further increases the vulnerability of the 
intra-abdominal organs. This is because the child’s ribs do 
not absorb the force that adult ribs absorb while fracturing. 
Fractured ribs are rare in children [1]. Children have a 
relatively small pelvis placing the bladder more intra-
abdominally and thus less protected. All these factors 
contribute to the vulnerability of the abdomen in children 
[8]. 

Principles of acute trauma care do not differ between 
children and adults, but in children even “simple” 
interventions such as placement of an intravenous catheter 
can be more difficult because of the smaller size of the 
vessels. For all these reasons, the child with possible severe 
trauma can therefore pose a significant challenge for 
physicians. 

Hypothermia develop rapidly in children because of 
large skin area. Acidosis and coagulopathy, combined with 
hypothermia represent a fatal triad. In conclusion, 
hypothermia should be avoided whenever possible, during 
case management. 

There are some differences in responses to stress 
between children and adults. Hemodynamic stability can be 
easily maintainted in children only with discreet signs for a 
long period of time, before they rapidly develop severe 
hypovolemic shock. Bradycardia is very dangerous in 
children and it must be considered as a lethal sign. 

In the emergency room injured children undergo primary 
survey, following through the ATLS/APLS principles: ABC 
(DEFG) and following the ideea - treat first what kills first 
[9]. A patent airway, with in-line cervical spine 
immobilization, is secured and adequate ventilation 
established. This is followed by restoration of satisfactory 
circulating blood volume [1]. 

Usually, the examination of the abdomen is not a part of 
the primary survey, but may be included in maintaining 
under control the circulation, if there are signs of 
haemodynamic instability despite ongoing fluid 
resuscitation. Vital parameters are age-dependent. At a loss 
of more then 15% of the total circulating volume, it will 
appear the signs of hypovolemic shock. Severe hypotension 
will occur only after an acute loss of 25% of the total 
circulating volume. In case of hypovolemic shock, a bolus 

of 20 ml/kg warm isotonic crystalloid is administered. This 
processus can be repeated. In the first stage an amount of 
25% of the circulating volume is assured, after the second 
maneuver 50% of the volume has been replaced. In 
comparison to the adults, in children, in case of 
hypovolemic shock there might be an inreased systolic 
pressure due to the shock response. 

A precise history of the mechanism of injury is 
important in the management of blunt abdominal trauma. 
The initial clinical assessment of children with abdominal 
injuries is often difficult. The most important signs and 
symptoms in awake patients are as follows: 

 Pain 
 Tenderness 
 Gastrointestinal hemorrhage 
 Hypovolemia 
 Evidence of peritoneal irritation. 
However, large amounts of blood can accumulate in the 

peritoneal and pelvic cavities without any significant or 
early changes in the physical examination findings. 
Bradycardia may indicate the presence of free 
intraperitoneal blood [10]. 

Physical examination may be unreliable in up to 30 per 
cent of children, particularly when the child has a reduced 
level of consciousness [11]. 

On physical examination, the following injury patterns 
predict the potential for intraabdominal trauma: 

 Lap belt marks: children in accidents involving 
moderate to high speed frontal deceleration while being 
restrained by a seat belt are at high risk of sustaining a 
constellation of injuries known as the ‘lap belt complex’ 
[12,13].This consists of a flexion-distraction injury to the 
lumbar spine (a fracture is possible), ecchymosis of the 
abdominal wall, and injury to the intestine [13]. 

 Ecchymosis involving the flanks (Grey Turner sign) 
or the umbilicus (Cullen sign): Indicates retroperitoneal 
hemorrhage, but is usually delayed for several hours to days 

 Abdominal distention 
 Auscultation of bowel sounds in the thorax: May 

indicate a diaphragmatic injury 
 Local or generalized tenderness, guarding, rigidity, or 

rebound tenderness: Suggests peritoneal injury 
 Fullness and doughy consistency on palpation: May 

indicate intraabdominal hemorrhage 
 Crepitation or instability of the lower thoracic cage: 

Indicates the potential for splenic or hepatic injuries [14]. 
The inspection of the abdomen should look for bruising, 

movement with respiration, lacerations, distension, and seat 
belt marks. There is a high probability that major lesions of 
the internal organs can occur without any external signs. 
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Gentle palpation should be carried out to reveal any areas of 
tenderness. Care should be taken not to hurt the child 
because their continued cooperation is important during 
repeated examination [1]. 

A maneuver that must be carried out during the 
assessment of a potential abdominal trauma child is the 
gastric drainage. In children with serious injuries air 
swallowing and dilatation of the stomach is common. 
Gastric distension can mimic an abdominal lesion and goes 
to rerespiratory distress. Also venous circulation can be 
compromised. Clinical signs of abdominal trauma may 
change rapidly after the insertion of a gastric catheter [14]. 
Gastric intubation also reduces the risk of aspiration of food 
contents in unconscious children. 

In a complete evaluation for multiple trauma, rectal and 
vaginal examination are routine in adults, but in children 
these maneuvers are mandatory only if rectal, spinal or 
urethral injuries are suspected. Tenderness, bogginess, or a 
floating prostate are important signs, but may be difficult to 
ascertain with confidence in a child who is bound to be 
frightened by this examination [1]. 

If there are signs of rectal bluiding, a carreful 
examination must be done under general anesthesia. 
Superficial injuries to the rectal mucosa or anal canal will 
resolve with conservative management. Full thickness 
injuries below the internal sphincter can be treated by 
primary repair whereas injuries above the internal sphincter 
may need a diverting colostomy [15]. 

After the examination of the genital area, a urinary 
catheter is mandatory for monitoring the liquid output and 
the evolution of the state of the patient during initial 
treatment. One has to be very careful with children who may 
have urinary tract lesions. These lesions may be present if 
there are signs of trauma, ecchymosis or swelling of the 
genital organs or perineum. If blood is present in the meatus 
or there is a visible haematurie, for sure we speak of urinary 
tract lesions. This state also goes with the inability to void or 
sensation of voiding without the passage of urine. Is better 
to avoid catheterisation in case of suspicion of an urethral 
injury, not to create more harm then good, to transform a 
partial tear of the urethra in a complete one [1].  

During a complet evaluation, the physical examination is 
doubled by investigations, done during the primary survey 
and especially during secondary assessment. First of all an 
intravenous catheter during the first stage of assessment is 
mounted for different purposes: 

- Cell count; 
- Blood grouping and gross-matching; 
- Electrolytes; 
- Specific tests for: 
o Pancreatic or small intestine trauma – serum 

amylase 
o Liver lesions – transaminase 

Beware of the fact that elevated amylase in the serum 
may be present if there are lesions of the parotid glands [16]. 

In a prospective study of 49 children younger than 12 
years of age who were being evaluated for child abuse 
(without any physical sign of abdominal injury), four had 
elevated transaminase levels, of whom, three had liver 

lacerations documented by subsequent abdominal computed 
tomography (CT) scans [16]. 

Urinalysis is another important test during the evaluation 
of an abdominal trauma child. Haematuria is an important 
marker not only for kidney lesions, but also for other 
abominal injuries that not include the genitourinary tract. In 
one study of 378 consecutive children undergoing 
abdominal CT following blunt abdominal trauma who were 
evaluated for haematuria, 66% were found to have 
haematuria (220 had occult haematuria and 36 had gross 
haematuria). Organs injured in those with haematuria were: 
spleen (37%), liver (33%), whereas renal injury was seen 
only in 26% [17]. In another study of children with post-
trauma haematuria with normal radiology of the 
genitourinary tract, 77% had an underlying hepatic, splenic, 
or pancreatic injury [18]. 

It is proven that if there are less then 4 red blood cells 
seen on microscope, this is the result of the catheter passage 
[19]. The literature has different opinions concerning kidney 
trauma and the quantity of haematuria: 

- Stalker et al. more than 50 red blood cells (RBC) seen 
on microscope - significant of renal injury [20]; 

- Lieu and et al. said that greater than 20 RBC  was 
significant [21]; 

- Taylor et al. believed that asymptomatic haematuria 
usually indicates insignificant urinary tract injury [22]; 

- Carroll and McAninch – haematuria is important but 
non-specific and not a predictor of the severity of the injury 
[23]. 

The literature says that in addition to the mechanism of 
injury and physical examination, the amount of haematuria 
is a factor in the decision of CT imaging [24,25]. 

Diagnostic peritoneal lavage in children is not very used 
today. The usage of this technique has rapidly declined 
because of the fact that many lesions of the solid organs in 
children are managed more and more conservatively. This 
maneuver may be used in the following cases [10]: 

• Lesions of the spinal cord 
• Patients with shock, which cannot be explained and 

with polytrauma 
• Multiple trauma with a possible abdominal injury 
• Intoxicated patients with a possible abdominal injury 
• Patients with a possible abdominal lesions who will 

suffer a longterm anesthesia. 
There are many disavantages in using this technique in 

children: it is very painful, that’s way it must be done under 
general anesthesia and itself can cause other abdominal 
lesions. The only time when this procedure is useful is the 
last point of the above paragraph, the necessity of excluding 
an abdominal lesions before a surgical procedure of other 
king in a polytrauma patient [1]. 

Imaging tests complete the assessment of children with 
potential abdominal injury. Ultrasonography is a very 
useful, rapid, portable, noninvasive and accurate 
investigation to see if there is free intraabdominal fluid in 
the peritoneum [26]. The current focused abdominal 
sonography in trauma (FAST) examination protocol consists 
of 4 acoustic windows (pericardiac, perihepatic, perisplenic, 
pelvic) with the patient supine. An examination is 
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interpreted as positive if free fluid is found in any of the 4 
acoustic windows, negative if no fluid is seen, and 
indeterminate if any of the windows cannot be adequately 
assessed [10,27]. 

This test is sensitive, but it alone cannot put the 
diagnosis of organ lesion, so it is useful only as an 
indication of a CT scan. Also is useful if there is a suspition 
of intraabdominal bleeding in a trauma child that doesn’t 
answer to fluid resuscitation. 

Radiographs of the trunk (thorax, abdomen and pelvis) 
must be don during primary assessment of children with 
potential abdominal injury. A X-ray of the abdomen is 
useful to see the position of the stomach and also the models 
of intestinal gas distribution – paralytic ileus or oedema of 
the intestinal wall; presence of gas directly in the 
peritoneum. 

Indirect signs of solid organ injuries (spleen, liver) may 
be suspected when there are rib fractures, displacement of 
the diaphragm or other neighbourhood organs or pleural 
effusion in the base of the lungs [28,29]. 

A normal chest or pelvic X-ray can’t exclude itself a 
lesion of the abdomen in children. 

Computed tomography has remained the first in the 
management of paediatric abdominal trauma since 1980, 
when Rance and Bear, first reported its use in stable trauma 
children [30]. 

This investigation can provide very detailed images of 
the sold organs, duodenum and genitourinary system and it 

is used in determining the operative intervention or 
conservative management of haemoperitoneum [31]. 

There are some specific situations when CT scan is 
needed in the assessment of abdominal trauma child: 

• Unexplained blood loss 
• Unreliable physical examination 
• Potential brain injuries 
• Signs of intraabdominal fluid on X-rays and 

ultrasonography [32]. 
Until about four decades ago, in the 80s, laparotomy was 

the elective method in treating patients with 
haemoperitoneum. Because of opening of peritoneal cavity, 
lesions of the spleen and liver would often go to 
spelenctomy or partial hepatectomy [1]. 

With conservative treatment and proper resuscitation and 
fluid therapy, it has been proven that many solid organ 
lesions may heal without surgical intervention. This 
praactice avoids potentially fatal sepsis, especially after 
splenectomy in children [33]. 

In our study, conservative treatment had an important 
role in the management of abdominal trauma in children, 
with more than two thirds from the total of 248 cases (see 
Figure 1). These cases were carefully selected after different 
factors: haemodynamic stability, without visceral organs 
lesions or only in cases with grade I and II of spleen injuries 
or cases of grade I to grade IV hepatic injuries, some cases 
of kidney injuries and retroperitoneal haematoma. All 
children with signs of bowel perforation (6 cases) underwent 
laparotomy. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The stability of the patients are vital. Those patients 
who require transfusion less then 40% of blood volume can 
be managed conservatively [34]. 

Other authors consider that the level of haemoglobin is 
not dropping below 7 mg/mm3, these children can be treated 
nonoperatively [35]. If the child is unstable and also 

requires more then 40 ml/kg of blood, requires surgical 
intervention [1]. 

Proper resuscitation and specialised monitoring and 
intensive care is vital for the conservative treatment of these 
difficult cases. So these children suffering abdominal 
injuries must be treated in a trauma center with pediatric 
department. 

Figure 1. Typ e of treatment for abdominal trauma in our study. 
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Conclusions 
• In our study, more then two thirds of cases with 

abdominal trauma were treated conservatively; 
• All cases with visceral organs injuries were treated by 

laparotomy; 
• The unique features of traumatized children, both 

physiologically and anatomically, require specific 

trauma regional centers nationwide to serve the whole 
country; 

• Specific protocols for the management of the trauma 
child should be developed, different from those of the 
adult due to the specific physiological and anatomical 
elements of the child. 
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IDIOPATHIC INTRINSIC PYLORIC STENOSIS – A VERY 
RARE CAUSE OF GASTRIC OUTLET OBSTRUCTION IN 

SMALL CHILDREN 
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Abstract 

This is the report on the case of a 2 year old boy, known 
from the age of 1 month with recurrent symptomatology 
indicative of an intermittent gastric outlet obstruction. The 
imaging studies confirmed the gastric outlet obstruction 
syndrome, in the presence of a dilated and plicated stomach 
suggesting an intermittent gastric volvulus. During the 
surgery a pyloric fibrotic stenosis was discovered, therefore 
a pylororomy was performed, followed by a Heineke-
Mikulicz pyloroplasty and gastropexy. After the surgery, the 
patient’s condition improved fast, with complete remission 
of all symptoms. 

The few cases of pyloric fibrous stenosis described in 
children were secondary, either of toxic etiology (ingestion 
of caustic or corrosive substances, nonsteroidal anti-
inflamatory drugs) or associated with peptic ulcer disease. In 
our case no certain etiology could be 
Keywords: idiopathic, pyloric fibrous stenosis, gastric 
outlet obstruction, small children 
 
Introduction  

The gastric outlet obstruction (GOO) that occurs during 
infancy and childhood can have multiple causes; the most 
common is, by far, the hyperthrofic pyloric stenosis (HPS) 
with an incidence of 1 - 4 to 1000 newborns. Other causes of 
this syndrome, such as congenital (pyloric atresia and 
prepyloric gastric antral web) or acquired conditions 
(ingestion of caustic or corrosive agents, nonsteroidal anti-
inflammatory drugs overdose, peptic ulcer disease, chronic 
granulomatous disease, eosinophilic gastroenteritis, Jodhpur 
disease) are very rare, about 1 in 100 000 live births (1). 

The diagnosis of HPS is easy to make and is confirmed 
by the ultrasound measuring of the pylorus. The diagnosis of 
a non-HPS GOO can be established by upper 
gastrointestinal (GI) series, upper GI endoscopy or 
ultrasound exam; in most of the cases, the etiology is 
determined at surgery. 

The treatment of GOO depends on its cause; in most 
cases it is surgical and it rarely is non-operative (in case of 
peptic ulcer disease or inflammatory diseases). The 

pyloroplasty has proved to be successful in the treatment of 
the pyloric fibrous stenosis, and its outcomes were excellent. 

We report the case of a 2 years old boy who presented 
with an intermittent non – HPS GOO, with an early onset at 
1 month of age. During the surgery, a pyloric fibrous 
stricture without any inflammatory component at the 
histopathological examination was detected. 
 
Case presentation 

A 2.6 year old boy was referred to our ward following 
recurrent episodes of forceful postprandial non-bilious 
vomiting occurring shortly (at about 10 minutes) after food 
intake, associated with diffuse abdominal pain and 
epigastric distention. The last vomiting episode dated 4 
weeks before the presentation and was relieved after 2 
weeks by drug treatment with antiemetics and antispastics. 

The boy’s medical history showed numerous episodes of 
non-bilious postprandial vomiting since the early age of 1 
month, which usually responded to symptomatic treatment 
with Esomeprasole und Trimebutine maleate; the ultrasound 
measurements of the pylorus showed no hypertrophy of the 
muscular wall or channel narrowing and therefore ruled out 
the diagnosis of HPS. There was no history of caustic or 
corrosive agent ingestion; oral nonsteroidal anti-
inflammatory drugs (Ibuprofen) were given only after 3 
months of age and only in the recommended doses.  

When admitted in our service the boy’s condition was 
relatively good; the physical examination showed an 
epigastric distention with a mild tenderness during 
palpation; the rest of the systemic examination did not show 
any abnormality. The laboratory studies didn’t show 
electrolyte imbalance; serum urea and creatinine were 
normal. 

The upper GI series showed a free passage of contrast 
agent through the esophagus and a subdiaphragmatic located 
cardia, without any gastroesophageal reflux in the 
Trendelenburg position. The stomach was grossly distended 
and plicated, with significant pyloric narrowing and delayed 
gastric emptying (Figures 1 and 2).  
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The upper endoscopy performed in another institution 
did not displayesophageal or gastric peptic lesions, or other 
intraluminal lesions. 

The diagnosis of pyloric stenosis was made and the boy 
was planned for elective surgery. At the operation, the 
stomach was distended and thick-walled while its left side 
was redundant, creating a mediogastric plication; the 
pylorus was normal-sized. No extraluminal compression 
was noted. After performing a gastrotomy proximal to the 
pylorus, the pyloric canal was explored and subsequently an 

obvious intrinsic stenosis was detected at this level. A 
logitudinal pylorotomy was performed, cutting through a 
fibrous pyloric ring located in the muscle thickness. 
Heineke-Mikulicz pyloroplasty with an epiploic patch was 
done, followed by a left-side gastropexy. The pyloric 
biopsy showed a submucous fibrosis process at the 
gastroduodenal junction; a thickened muscularis mucosae 
was noted, containing collagen bundles intersecting with 
the muscle fibers and also entering the submucosa (Figures 
3, 4 and 5). No inflammatory cells were detected. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 – Frontal view from the upper GI 
series showing a grossly distended and 
plicated stomach, with significant pyloric 
narrowing and delayed gastric emptying. 

Figure 2 – Lateral view from the upper GI 
series showing the mediogastric plication of 
the stomach. 
 

Figure 3 - Microscopic aspect of the pyloric biopsy, 
showing the gastroduodenal junction with duodenal 
mucosa on the left and gastric mucosa on the right. The 
muscularis mucosae contains collagen bundles 
intersecting with the muscle fibers, also entering the 
submucosa. Van-Gieson staining, 10×. 

Figure 4 - Microscopic aspect of the pyloric biopsy, 
showing the yellowish muscularis mucosae fibers 
intermingled with thick red collagen bundles. The 
submucosa (on the left) also contains a large amount of 
collagen bundles. Van-Gieson staining, 4×. 
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The post-operative period was uneventful, the patient 
gradually resuming oral feeding beginning with the 4th day 
after surgery, without vomiting. At 3-month follow-up the 
condition of the child was good, with complete remission of 
previous symptoms.  
 
Discussions and conclusions 

The GOO presents with forceful, non-bilious, incoercible 
or recurrent vomiting, loss of weight, abdominal pain and 
epigastric distention, with preserved appetite. The most 
common cause of GOO in infancy is the hyperthrofic 
pyloric stenosis (HPS), with an incidence of 1-4 to 1000 
newborns, which typically manifests between 4 and 10 
weeks of age. There may be other conditions which can 
produce the GOO symptoms in this age group, but they are 
quite rare, i.e. 1 in 100 000 children (1); they include either 
congenital diseases such as pyloric atresia, gastric antral 
web, gastric duplication, heterotopic pancreas (2), or 
acquired conditions such as peptic ulcer disease (3), chronic 
granulomatous disease (4), caustic or corrosive agents 
ingestion (5), nonsteroidal anti-inflamatory drugs overdose, 
gastric vulvulus, eosinophilic gastroenteritis and Jodhpur 
disease (6). 

The onset of vomiting can be early, at birth, when the 
condition is congenital, or can be delayed in case of 
acquired diseases. 

The diagnosis of GOO can be made by upper GI series, 
which reveal a dilated, often plicated stomach with a 
narrowed pyloric canal and a delayed gastric emptying. In 
case of HPS the ultrasound exam is the most appropriate 
since it allows for direct visualization and measurement of 
the pyloric channel and muscular wall, thus establishing the 
imaging diagnosis. The upper endoscopy may determine the 
etiology of a non-HPS GOO by visualising either lesions 
associated with a peptic ulcer disease, an antral web, polyps 
or other intraluminal masses / lesions.  

It is essential to ascertain the cause of the pyloric 
stenosis because the therapeutic measures differ: 
medicamentous, with corticosteroids, for chronic 
granulomatous disease (4), endoscopic pneumatic dilatation 
for peptic stenosis (7), extramucosal pyloromyotomy for 
HPS, diaphragm excision with pyloroplasty for antral web, 
or pyloroplasty for peptic stenosis and Jodhpur disease 
respectively. 

In our case the onset of symptoms was at the age of 1 
month; at that time the diagnosis of HPS was ruled out by 
ultrasound imaging. Regarded as a gastroesophageal reflux 
disease, the illness was treated accordingly with 
Esomeprasole und Trimebutine maleate but the course of 
disease was oscillating, with periods of alleviation followed 
by recurrence of symptoms consisting in vomiting and 
colicky abdominal pain. Consequently additional imaging 
studies were performed, such as upper GI series which 
excluded the gastroesophageal reflux disease but displayed 
signs of GOO, and upper endoscopy which didn’t detect any 
esophageal or gastric lesions suggesting a peptic disease. An 
intermittent gastric volvulus was also taken into account, 
based on the atypical plicated appearance of the stomach 
during upper GI series. 

As mentioned, the definitive diagnosis was made only by 
directly assessing the pyloric fibrous stricture during surgery 
and subsequently by histopathologically confirming it. 

A very rare similar form of GOO was described by 
Sharma et al (1) under the name of Jodhpur disease, with 22 
cases reported so far. The average age of presentation is 2.9 
years with predilection of male sex (6). Its features include 
narrowing of the pyloric canal, increased gastric emptying 
time and a large-sized stomach; the US evaluation does not 
show pyloric muscle hypertrophy and the gastroscopy 
reveals no intraluminal pathology. Histopathologically there 
is a normal structure of the pylorus, without inflammatory, 
fibroproliferative or neoplastic cells. Regarding our patient, 
most of the above aspects were present except that the 

Figure 5 - Red collagen bundles in the muscularis 
mucosae and submucosa, intersecting with the 
yellowish smooth muscle fibers. Absence of 
inflammatory cells. Van-Gieson staining, 40×. 
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pyloric biopsy displayed thickened muscularis mucosae, 
containing collagen bundles intersecting with the muscle 
fibers and also entering the submucosa. The complete 
absence of inflammatory cells excluded the acquired 
inflammatory trait, which distinguishes our case from the 
one reported by Ratan et al (8). As is the case with Jodhpur 
disease, pyloroplasty proved to be very efficient in treating 
this illness. 

In those cases in which other known congenital or 
acquired causes of a non-HPS GOO are ruled out, the rare 

event of an idiopathic fibrous pyloric stenosis should also be 
considered; this pathologic entity has not been reported in 
literature until now. 

As it happened in our case, the empiric antacid and 
symptomatic treatment only prolongs the child’s illness and 
delays the definitive surgical treatment, e.g.pyloroplasty. 
Therefore, we stress the importance of establishing the 
etiology of a GOO, even though this can be difficult to 
achieve (9). In this regard, upper GI series and endoscopy 
can be of great help. 
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Abstract 

Introduction Obstetric traumas are neonatal disorders of 
multiple causes, often unpredictable, with implications for 
the clinical development of the newborn. Incidence is 
estimated at 2-7 ‰ live births, decreasing due to improved 
health care. Mortality 2-3% of all neonatal deaths, 5-8 / 
100,000 through physical trauma, 25 / 100,000 through 
hypoxia. Objectives The authors propose a review of severe 
forms of brain injury resulting from birth traumas, correlated 
with ultrasound monitoring and clinical evolution. Results 

Depending on the degree of somatic and neurological 
maturity, respectively gestation age and birth weight, the 
conditions observed or caused by perinatal insult may be 
different. Also, the type of mechanical insult (physical or 
hypoxic) can cause different injuries depending on the 
intensity or degree of neurological immaturity. Both short-
term prognosis and long-term neurological prognosis 
depend on the early diagnosis of these lesions (subarachnoid 
hemorrhage, subdural hemorrhage, massive cerebral 
infarction, perinatal hypoxic-ischemic encephalopathy, 
grade IV intraventricular hemorrhage), the early 
establishment of the treatment and, if appropriate, the 
integration of the baby into the follow-up program and 
neurological dispensary. Conclusions Cerebral trauma due 
to obstetric causes is still an important cause of infant 
morbidity and mortality. The most serious brain injuries 
secondary to severe perinatal insult are: subdural 
hemorrhage, massive cerebral infarction and severe perinatal 
hypoxic-ischemic encephalopathy, grade IV intraventricular 
hemorrhage. 
Keywords: ultrasound diagnosis, neurological lesions 
 
Introduction  

Obstetrical traumas - mechanical, hypoxic, ischemic 
lesions to which the newborn was subjected in the labor and 
delivery process, are the major cause of death in the 
neonatal period. The incidence is 2-7 ‰ of living newborns 
and mortality - 2-3% of all neonatal deaths, 5-8 / 100,000 
through obstetrical trauma and 25 / 100,000 through 

hypoxia. [1] 
 
Brief history 

In ancient Greece, Hippocrates (460-377 B.C.) wrote: 
“no head injury is not too severe to despair, or too trivial to 
ignore '', making a distinction between epilepsy and neonatal 
seizures. 

A link between obstetrical trauma and neonatal 
neurological disorders was made in 19th century by Little 
(in 1843) that considered cerebral diplegia was associated 
with a traumatic birth and prematurity and asphyxia to be 
predisposing factors. Gowers in 1888 reported as etiologic 
factors asphyxia, transversal presentation and primiparity. In 
1931, Ehrenfest  noticed that 35% of newborns with 
laborious birth presented nystagmus, and 12% had retinal 
hemorrhage. 

Risk factors: macrosomia, mechanic/dynamic dystocia, 
prolonged expulsion, abnormal presentation, prematurity, 
applying the forceps at birth, using vacuum extraction. 
 
Classification of posttraumatic neurological lesions 

In the premature infant, the  posttraumatic neurological 
lesions are hypoxic-ischemic lesions of the periventricular 
white matter (focal and diffuse cerebral ischemic lesions, 
haemorrhagic necrosis of basal nuclei and thalamus) and the 
peri/intraventricular haemorrhage. 

In term newborn, mechanical injuries during labor and 
birth induce asphyxious necrosis of the gray matter and 
cerebral haemorrhage (epidural, subdural, subarachnoid 
haemorrhage; periventricular and intraventricular 
haemorrhage; cerebellum hemorrhage). 
 
The role of transfontanellar  US 

The transfontanellar ultrasounds are effective in 
evaluating term and premature newborns with brain lesions 
and allows early diagnosis and monitoring of brain lesions 
as long as the anterior fontanelle allows. Echographic signs 
are closely correlated with the anatomo-pathological data.  
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Intracranial haemorrhage (ICH) 
The traumatic injury of the newborn's brain is 

conditioned by mechanical trauma during the process of 
delivery, with the production of tentorial and vascular 
ruptures with extensive supra or subtentorial haemorrhages. 
The incidence of intracranial haemorrhage in newborns is 
directly correlated with weight loss: 

- 50-60% in those with BW under 1000g, 
- 10-20% in those with BW 1000-1500g. [1] 
ICH are rarely present at birth: 50% occur on the first 

day after birth, 80-90% occur up to the third day after birth 
and 20-40% progress during the first week of life. [2] 

 
Epidural hemorrhage are rare in the newborn, up to 2% 

of total ICH, but are difficult to diagnose, the symptoms are 
developed later. They are often associated with linear 
fractures of the cranial bones that occur after the application 
of forceps or vacuum extractor in a laborious labor. [3,4] 

More frequent in term newborn, in fetal disproportions, 
when pelvic structures are extremely rigid, are the subdural 
haemorrhages. When the duration of labor is too short, it 
does not allow sufficient expansion of the pelvic structure, 
and when is too long, the fetal head is subject to prolonged 
compression. 

Clinical variants of subdural haemorrhage: injury of the 
cerebellar tentorium with the inferior sagittal sinus rupture, 
hematoma in the posterior cranial fossa due to the tentorium 
laceration with the right, transverse sinus or Galen vein 
rupture, or rupture of superficial cerebral connecting veins. 

Clinical signs occur within the first 24 hours after birth: 
focal or generalized seizures, disturbance of consciousness, 
irritability, neurological focal signs (hemiparesis, tonic 
convulsions, pupil dilatation on the same side as the 
hematoma). Evolution is severe, so diagnosis needs to be 
established quickly. 

Transfontanelar ultrasound reveals large, 
hyperechogenic formation adjacent to the fronto-parietal 

lobes (large hematomas of convexity), echodense image 
between the two hemispheres (interhemispherical, subdural 
fluid collections), hyperechogenic subtentorial image 
located above the cerebellar hemispheres –  (hematomas in 
the posterior subdural fossa - rarely encountered). [5] 

Subdural haemorrage complications are severe: 
cerebellum and brainstem compression, obstruction of 
prepontine cisterns, IV ventricle and aqueduct. 

More common in premature newborns than in term 
newborns (29% in premature under 2000g) [3] is 
subarachnoid haemorrhage. If the haemorrhage is limited, it 
is asymptomatic. The extended form has a severe evolution: 
seizures, precoma or coma, hydrocephalus. 

Transfontanelar ultrasound has low sensibility for 
diagnosis: the brain has an increased echogenity to the 
periphery or, it can reveal, hyperechogenic enlargement of 
the Sylvius aqueduct in coronary incidence. [5]. 

Peri/intraventricular haemorrhage, more frequently in 
premature babies, ocazional in term newborns, can 
determine severe neurologic sequels. The incidence is 50% 
in GA < 30 weeks and BW < 1500 g, and frequency, 
inversely proportional with BW. 

There are 4 degrees of severity: 
- First degree (I)– subependymal haemorrhage; 
- Second degree (II)– intraventricular (iv)  haemorrhage - 

less than 50% of the lateral ventricle (LV) volume; 
- Third degree (III)– iv haemorrhage - over 50% of the 

LV volume- Fig. 1 [5]; 
- Fourth degree (IV)– iv and intraparenchymal 

haemorrhage- Fig. 2 [5].  
Obstetrical trauma is associated with ~ 10% of cases 

with peri/iv  haemorrhage of third or forth degree. Fourth 
degree IV Haemorrhage is the most sever form. In 80% of 
newborn babies, the haemorrhage occurs in the first 72 
hours after birth [2]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Dilated lateral ventricles, the blood ocupies 
more then 50 % of the LV volume. The anterior horns, 
and especially the posterior horns are dilated and so 
the aspect of colpocephaly can be observed. 

Fig. 2. Fourth degree intraventricular 
haemorrhage. Extended blood lesion inside 
frontal and occipital lobs on the same side with 
the intraventricular haemorhage. 
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Hidrocephalus is the most sever complication of sever 
peri/intraventricular haemorrhages (75% of survivors). First 
ultrasound sign is dilatation of the trigone and occipital 
horns. At round 2 weeks after the haemorrhage, appears 
small, hyperechogenic areas - particles with a low amount 

of proteins floating in the CSF (cerebralspinal fluid) – Fig 
3,4 [5]. Obstruction, on several levels: LV near Monro’s 
foramen, in the cerebral aqueduct of Luschka and 
Magendie, in the pericerebral cisterns. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Cerebellar haemorrhage 
Cerebellar haemorrhage is a severe form of 

haemorrhage. 15-25% in premature babies with GA <32 
weeks and BW <1500g, strongly associated with severe 
intraventricular haemorrhage [3]. 

Clinical signs: repeated apnea episodes, severe 
bradycardia (through bone marrow compression by 
cerebellar mass), decreasing hematocrit and hemorrhagic 
CSF. In prematures, onset in 1-21 days of life, with rapid 
evolution towards death in the first 12-36 hours. 

Transfontanelar ultrasound reveals echogenic increase 
of the cerebellum, inhomogeneous echogenity, 
asymmetrical, that can cover the entire cerebellar mass in 
severe forms. 
 
Hypoxic ischemic encephalopathy 

Frequent disease in neonatal medical practice with 
major implications concerning short term and long term 
health conditio. US is efficient in the evaluation of 
newborns with hypoxic-ischemic post-traumatic cerebral 
lesions. The basis of clinical sings are major 
neuropathological aspects: focal and diffuse ischemic 
cerebral lesions and the haemorrhagic necrosis of the basal 
nuclei and thalamus. 

Focal and diffuse ischemic lesions are more frequently 
in term newborn than premature babies and they are 
responsible for 10-15% of neonatal seizures. The 

prevalence is 15-20% in the newborn with hypoxic 
ischemic encephalopathy [6]. 

Ischemic lesions in the distribution territory of one of 
the major cerebral arteries, especially middle cerebral artery 
(over 50%), determinates cerebral infarcts. 

Ultrasound investigations (Fig 5,6) reveals 
hyperechogenic zones of different dimensions well 
outlined, diffuse in the cerebral cortex, the absence of 
arterial pulse, the absence or poor delimitation between 
gyrus and suculus. Cerebral infarction cause neurological 
sequaels or death in 90% of patients with echographic 
modifications of the cerebral parenchyma. 

Complications of cerebral infarction are: 
- cerebral atrophy - echographic: the increase of the 

interhemispheric fissure, the increase of the distance 
between gyruses (increased dimension of the suculus); 

- ventriculomegaly - in 19-20% of cases; 
- parenchymal calcifications; 
- multicystic encephalopathy [2]. 
Hemorrhagic lesion of the basal nuclei and thalamus 

within a perinatal hypoxic-ischemic encephalopathy are 
rarely encountered in medical practice. It appears both in 
preterm newborns as well as in term newborns. Typical 
echographic signs (Fig 7,8) are: hyperechogenity in the area 
of the basal nuclei, especially at the level of the caudate 
nucleus and thalamus, and decrease of arterial pulse. 

 

Fig. 3,4. Sever Hidrocephalus with small, hyperechogenic areas - particles with a low amount of proteins floating 
in the CSF. 
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Conclusions 
Obstetrical brain injury represent an important cause of 

infant morbidity and mortality. In the premature infant, the 
hypoxic-ischemic lesions of the periventricular white matter 
and peri/iv haemorrhage are the main brain injuries, while in 
term newborn, mechanical injuries during labor and birth 

with asphyxious necrosis of the gray matter and cerebral 
haemorrhage. 

Term prognosis and neurological long-term prognosis 
depend on the early diagnosis of these lesions, on the early 
establishment of treatment and, if necessary, the integration 
of the child in the follow-up program and neurological 
monitoring. 
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Abstract 

Introduction: Short bowel syndrome (SBS) neonates 
have complex management challenges, meaning a 
significant health care extra cost. This is 10 years 
retrospective SBS study-based estimate of children and 
neonates in our hospital. Population estimate of the 
incidence and mortality rate of neonates with SBS is not so 
accurate because of the differences in the definition, follow-
up and regional referral patterns. The introduction of total 
parenteral nutrition (TPN) led to a remarkable improvement 
in the survival of SBS patients, but unfortunately the most 
common cause of death in SBS patient`s is also TPN- 
induced hepatic dysfunction. Even though the survival of 
patients with less than or equal to 40 cm of residual small 
bowel is now routine. The long term survival of infants with 
as little as 20 to 30 cm small bowel can be expected. The 
management goal of these patients is to reduce the duration 
of TPN and to maximize intestinal nutrient absorption. It is 
difficult to predict the duration and the type of nutritional 
support for patients with SBS. Some patients may require 
permanent parenteral nutrition on either a continuous or 
intermittent basis depending on the length of the residual 
bowel. Objective: To evaluate the direct and indirect 
evidence that adaptation occurs after an extensive bowel 
resection, to review the factors that influence adaptation and 
to assess the strategies used in attempts to optimize this 
process. Methodology: A retrospective medical record 
review of newborns and children with SBS treated at our 
hospital between 2007 and 2017.  Medical records of 
patients studied were retrieved from our archives and 
analyzed. Results: a p-value less than 0.05 (p-value = 0.033) 
was obtained, being statistically significant proving that 
there is a direct correlation between the post-operation 
intestinal length and the duration of parenteral nutrition. 
Conclusion: The major predictors of weaning from PN are 
adjusted small bowel length and the amount of energy 
patient can derive from enteral feeding attempts, also as a 
result of new management strategies combined with a 

multidisciplinary team approach, majority of patients will 
wean from PN despite short intestinal length. 
Keywords: short bowel syndrome, incidence, parenteral 
nutrition, mortality, outcomes 
 
Introduction  

Short bowel syndrome (SBS) results from the alteration 
of intestinal digestion and absorption that occurs after 
extensive bowel resection. It is a complex disorder with 
nutritional, metabolic, and infectious consequences. The 
amount of resection or remaining bowel generally dictates 
the degree of malabsorption and consequentely the need for 
specialized enteral nutrition or parenteral nutrition (PN). 
Intestinal failure in the context of SBS is defined as a 
dependence on PN to maintain minimal energy and fluid 
requirement for growth in children. The incidence of 
extreme SBS in the neonatal age group is around 3-
5/100,000 birth/year. The prevalence has improved over the 
last 2 decades due to an enormous progress in intensive care 
medicine, while the prognosis of babies with severe 
intestinal disease and/or following major surgery has 
drastically improved. Short bowel syndrome occurs when 
the functioning gut mass is reduced below the amount 
necessary for adequate digestion and absorption of food and 
fluid. Although the absorptive function of the intestine does 
not always correlate with residual bowel length, SBS is 
usually defined anatomically as less than 30% of normal 
intestinal length (<75 cm) in children. In the failing intestine 
the inability to absorb nutrients, fluids, and electrolytes 
eventually leads to clinical deficiencies and if an increase in 
oral intake is not sufficient to compensate for this 
malabsorption, then PN support is required. Short bowel 
syndrome (SBS) is a devastating condition with a mortality 
rate of up to 40% in neonates and also with significant 
morbidity. The causes of SBS are the following: necrotizing 
enterocoliltis 32%, atresia 20%, volvulus 18%, gastroschizis 
17%, aganglionosis 6%, others 7%.  
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Institution based estimates of incidence and mortality 
was carried out using data from our hospital archives 10 
years patient`s records. Figure 1 shows the incidence of SBS 
in the general population (n=53) and in our reference SBS 
poulation (n=10) per year. While in SBS population the 

distribution/year was quite homogenous, with mode and 
median equal to 1, in the general population the distribution 
shows a decreasing trend, with maximum peak in 2012 (9 
SBS cases). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
In the general population, the incidence of SBS was 

much higher in the premature infants (less than 37 weeks) 
representing 35.84% (19 patients). In our reference group, 
however, the rate of premature patients was 40%, out of 
which 30% were male and 10% female, thus proving that 
SBS is multifactorial and not influenced by prematurity 
alone as a single factor. SBS fatality case rate was 3 out of 
53 patients studied (5.66 %). The specific cause of death 
(for children less than 4 years old) was mainly cardio-
respiratory arrest, acute respiratory insufficiency and 

multiple organ failure Syndrome (MOFS). Table 1 defines 
the frequency rate of the main pathologies leading to SBS 
in the general studied population (n=53) and in the SBS 
studied population (n=10). In the general population study 
(n=53) gastroschisis was reported as the principal diagnosis 
in 17 patients (32 %), while in the specific population 
studied (n=10) gastroschisis was reported in 4 patients 
(40%). However, intestinal atresia represented 37 % in the 
general population cases studied (n=53) and just 20 % in 
the specific population cases studied (n=10). 

 
 
 

Table 1. Comparison between rates of main diseases producing SBS in the 
general studied population (n=53) and the SBS reference population (n=10). 

 
Frequency (%) General studied 

population (n=53) 

Disease SBS studied 

population (n=10) 

Frequency (%) 

32.07547 17 Gastroschisis 4 40.0 

7.54717 4 Volvolus 2 20.0 

9.433962 5 Intussusception 0 0 

37.73585 20 Small intestine Atresia/Stenosis 2 20.0 

13.20755 7 Others (Necrotizing enterocolitis, etc) 2 20.0 

100 53 TOTAL 10 100 

 

Figure 1. The incidence of SBS patient`s (number) within the reference 10-years period of time, histogram. 
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Extensive intestinal resection leading to SBS is rarely 
necessary in older children. 

Age was the first data analyzed and the mean age on 
admission in the SBS reference population was 896.7 ± 
1818.87 hours. We calculated age in hours because 
majority of our patients (40%) were admitted in the first 24 

h of life. Another 40% were admitted in the first one month, 
out of which 20% in the first week another 20% during the 
first month. Admission in the first 6 months of life and/or 
later in life was very rare. Table 2 illustrates the age on 
admission in both population studied. 

 
 

Table 2. Age on admission in the general studied population (n=53) and the SBS reference population (n=10). 
% Nr of pts Age Nr of pts % 

30.18868 16 < 24 h 4 40 

41.50943 22 1 - 30 days 4 40 

9.433962 5 1 - 6 months 1 10 

3.773585 2 6 - 12 months 1 10 

3.773585 2 > 12 months 0 0 

11.32075 6 unknown 0 0 

100 53 TOTAL 10 100 

 
 

Weight on admission was also studied and it was 
essential for subsequent postoperative follows-ups. 
Surprisingly, the mean weight calculated at 2522 ± 656.51 
g falls within the normal weight range for newborns (2500 
to 5000 g). However, when compared with the calculated 
mean weight for the general population (n=53) the value 
was much lower (mean weight value being 3640 ± 2948 g). 
SBS is the main cause of intestinal failure (IF) in children 
and has a higher morbidity and mortality rate. The 
adaptation changes that takes place after an extensive 
intestinal resection depends on the resected intestinal 
length, the location of the residual intestine and the nature 
of the disease responsible for the decision to resect a 
relatively large portion of the intestine. The length of 
residual intestine was measured in 10-cm segments from 
the ligament of Treitz advancing along the anti-mesenteric 
border of a slightly stretched intestine. The length of 
residual small bowel varied from 37 to 75 cm. Patients with 
residual intestine above 75 cm were excluded from the SBS 
reference group since their PN did not exceed a period of 
two weeks. While some patients received daily trace 
elements (added to the standard nutrient formulas) and 
lipids every other day, others received standardized 
formulas with or without lipids. During the immediate post-
operation phase, continuous TPN was introduced until the 
first bowel movement occurred. This protocol assured an 
adequate circulating fluid volume with an acid-base and 
electrolyte balance. Patients received per kilogram body 
weight per day: dextrose, 3-4 g; lipids, 0.7-1 g. Nitrogen 
requirements were met by 0.10-0.15 g nitrogen contained in 
an amino acid solution (25 g of nitrogen per liter). Vitamins 
were administered separately twice a week. PN was 
delivered using a subcutaneous tunneled silicone catheter 
emptying into the internal jugular vein. EN was initiated 
gradually, starting with a strict non-fiber diet which was 
followed by a normal diet with or without intermittent or 
continuous TPN. Nutritional status was evaluated weekly. 

The body weight, urine, stool and serum albumin, pre-
albumin, and transferring were frequently analyzed. 

 
Aim  

To evaluate the direct and indirect evidence that 
adaptation occurs after an extensive bowel resection, to 
review the factors that influence adaptation and to assess 
the strategies used in attempts to optimize this process. 

 
Methodology 

A retrospective medical record review of neonates and 
children with SBS treated at the Children`s Hospital “Louis 
Ţurcanu”, between 2007 and 2017. First we analyzed the 
medical records of patients with preliminary diagnosis of 
SBS after an extensive intestinal resection in the general 

population (n=53), this was trimmed down further to a 
small cohort of patients that met our criteria for SBS 
referred to as SBS population (n=10). Dependency on PN 
for at least 25 days after surgery for congenital or acquired 
intestinal diseases and a minimal admission length of 30 
days were parts of the criteria considered for a true short 
bowel syndrome. Microsoft Excel Worksheet was used for 
data collection and statistical analysis.  
 
Results 

 Attention was focused first on the correlation between 
the length of the residual bowel (cm) and the duration of the 
exclusive/complementary PN and then the correlation 
between the length of the residual bowel (cm) and the 
initiation of total EN after surgery (days).  In the reference 
SBS population (n=10) data analysis, the average length of 
the resected intestine was 122 ± 43.82 cm, these varied 
from 15 cm to 175 cm, while the mean length of post-
operation residual intestine  was 55.20 ± 11.28 cm, these 
varied from 37 cm to 75 cm. However, the average duration 
of PN alone was 40.1 ± 26.33 days, while the mean period 
of time needed to restore a complete EN was 42.5 ± 29.45 
days. Using regression statistics, we calculated the 
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correlation (R) between the residual bowel length and the 
time needed for the restoration of a complete EN. Tables 3 

and 4 illustrate the steps taken towards this calculation.

 
Table 3. Regression Statistics. 

Multiple R 0.701299489 

R Square 0.491820974 

Adjusted R Square 0.428298595 

Standard Error 8.994559521 

Observations 10 

 
 

Table 4. 
 df SS MS F Significance F 

Regression 1 626.3831921 626.3831921 7.742483625 0.02383128 

Residual 8 647.2168079 80.90210099   

Total 9 1273.6    

 
 

Table 5. 
 Coefficie

nts 

Standard 

Error 

t Stat P-value Lower 

95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept 66.62054
297 

4.9936030
02 

13.341177
29 

9.52577
E-07 

55.1052
738 

78.1358
1214 

55.1052
738 

78.1358
1214 

EN -
0.268718
658 

0.0965734
34 

-
2.7825318
73 

0.02383
128 

-
0.49141
7396 

-
0.04601
992 

-
0.49141
7396 

-
0.04601
992 

 
 

 
Our p–value being equal to 0.023 is statistically 

significant at a p < 0.05, so it was assumed that with a 
confidence interval (C.I.) of 95% with 1 degree of freedom 
(df), the post-operation residual intestinal length has direct 

correlation with the time needed for a complete restoration 
of EN.  

The same formula and statistical calculation was used to 
find the correlation between post-operation intestinal length 
and the duration of PN, as illustrated in Tables 6, 7 and 8.

 
 

Table 6. Regression Statistics. 
Multiple R 0.671784622 

R Square 0.451294578 

Adjusted R Square 0.382706401 

Standard Error 9.346330998 

Observations 10 

 
 

Table 7. 
  df SS MS F Significance F 

Regression 1 574.768775 574.768775 6.579772104 0.033380701 

Residual 8 698.831225 87.35390313   

Total 9 1273.6    
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Table 8. 
  Coefficient

s 

Standard 

Error 

t Stat P-value Lower 

95% 

Upper 

95% 

Lower 

95.0% 

Upper 

95.0% 

Interce

pt 

66.7460514
4 

5.384809
059 

12.395249
43 

1.67411
E-06 

54.328659
48 

79.163443
39 

54.328659
48 

79.163443
39 

PN -
0.28793145
7 

0.112249
312 

-
2.5651066
46 

0.03338
0701 

-
0.5467788
36 

-
0.0290840
79 

-
0.5467788
36 

-
0.0290840
79 

 
 

In this case a p-value less than 0.05 (p-value = 0.033) 
was obtained, being statistically significant, thus proving 
that there is a direct correlation between the post-surgery 
intestinal length and the duration of PN, at a confidence 
interval of 95%, with 1 degree of freedom. These results 
clearly demonstrated how the post-operation intestinal 
length can influence the quality of life and the evolution of a 
SBS pediatric patient. On the contrary, applying the same 
calculation, no statistically significant relationship was 
found neither between the length of the resected intestine 
and the duration of PN (p-value = 0.555, for p < 0.05, df = 1, 
C.I. = 95%) nor between the resected intestine and the time 
needed for restoration of a complete EN (p –value = 0.561, 
for p < 0.05, df = 1, C.I. = 95%).  
 
Discussions  

Pediatric SBS remains a management challenge with 
significant mortality. In order to improve the survival rate of 
patients we need to create an Advanced Intestinal 
Rehabilitation Center which includes dedicated surgery 
staff, gastroenterologists, neonatologists, nutritionists, 
pharmacists, nursing staff and social workers (3). Although 
absolute small bowel length is only slightly predictive of 
mortality, the percentage of normal bowel length (for a 
given infant’s gestational age) is strongly predictive of 
mortality (if < 10% of normal bowel length) (1). The 
presence of the ileocecal valve (ICV) also strongly predicted 
weaning from PN; however, ICV was not predictive of 
survival. Death rate was just 5.66%, representing 3 out of 53 
patients in the general population studied, while in the SBS 
population studied (n=10), there were no death observed. 

Multiple nutritional, hormonal, and surgical therapies 
have evolved in the management of SBS patients in an 
attempt to improve life and decrease the duration of TPN 
dependency (5). Indirect evidence that intestinal adaptation 
takes place comes from the fact that patient`s with very 
short bowel lengths can become independent of PN after a 
period of months or even years (12). Whether a patient can 
be weaned from PN is dependent on a number of factors. 
The length of small bowel and the presence of colon are 
very important. Other factors that are useful in predicting 
whether intestinal failure is permanent are the time on PN (> 

2 years) and the amount of energy the patient can derive 
from enteral feeding (13). PN associated liver failure 
(PNALF) or venous thrombosis with loss of vascular access, 
result in failure of PN therapy (2). Patients who can no 
longer receive PN may still have intestinal transplantation as 
the only therapeutic option left (4). The result of 
transplantation due to intestinal failure using either an 
isolated intestine or composite grafts (liver and intestine or 
multi-visceral including intestine), has improved 
considerably but remains disappointing (6). The introduction 
of hepato-protective strategies and multidisciplinary 
management has significantly improved the outcome of 
neonates with SBS who require PN (7). Successful and 
reproducible strategies to increase adaptation remain elusive 
despite an abundance of experimental data (13). More than 
90% of infants now survive after extensive small bowel 
resection with PN and the remaining small intestine will 
adapt with time (11). Home-based PN allows children to be 
treated in the best psychosocial environment (8). The 
residual small bowel length remains an important predictor 
for the duration of PN in infants and children with SBS. 
Prompt restoration of intestinal continuity is associated with 
low risk of intestinal failure and subsequent cholestatic liver 
disease (9). Early enteral feeding after surgery is associated 
with reduced duration of PN and less cholestasis (10). 
Cholestasis (conjugated bilirubin ≥ 2.5 mg/dl) remains the 
strongest predictor of mortality (9). 
 
Conclusions 

The major predictors of weaning from PN are adjusted 
small bowel length and the amount of energy that patient 
can derive from enteral feeding attempts, while the major 
predictors of mortality in pediatric SBS are cholestasis and 
age adjusted small bowel length. These data permit better 
prediction of outcomes of pediatric SBS and may help to 
direct future management of these challenging cases, while 
accurate estimates will assist clinicians in counseling 
parents, allocating resources, and planning clinical trials. 
Also, as a result of new management strategies combined 
with a multidisciplinary team approach, majority of patients 
will wean from PN despite short intestinal length. 
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