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Abstract

Introduction and Objectives. The management of children possessing birth defects is oftentimes a strenuous task 
for every hospital, due to the severity of the associated diseases, but also due to the heterogeneity of potential com-
plications. Thus, they are generally referred to hospitals with great experience in this field. The objective of this study 
is to verify whether, in the “Grigore Alexandrescu” Clinical Emergency Hospital for Children (CEHC), the costs regarding 
the treatment of vesicoureteral reflux (VUR) are higher for children with birth defects, than in the case of children born 
without defects of any kind.

Materials and Methods. We performed a randomized case-control, prospective study, which included 346 patients 
treated in the Pediatric Surgery Department of the CEHC. The patients were divided into two groups regarding the 
main decision criterion - the presence of birth defects, the groups consisting of: 146 children with birth defects and 
197 children without. MedCalc 14.1 was used for statistical analysis.

Results. The group of children without birth defects contains more females than males (n=139 vs n=58), the females 
diagnosed with VUR an average of nine months earlier (p=0.0945). In the group of children born with defects the sex 
ratio is reversed, with males diagnosed approximately 12 months earlier (n=86 vs 62; p=0.0765). In total, children with 
birth defects are diagnosed with VUR at a younger age (36.37 months, n=148 vs 44.24 months, n=195; p=0.062). In 
average, both groups were hospitalized for six days (6.2 vs 6.9; p=0.27), but the cost of hospitalization is significantly 
higher in children with birth defects (1440 EUR vs. 1320 EUR; p=0.04). It is worth mentioning that the standard devi-
ation is greater in children with birth defects (656 EUR vs 320 EUR). The rate of postoperative complications has been 
higher in children with birth defects (28.75% vs 17.1%). Using the Chi-Square test, we also see a statistically significant 
difference in the frequency of distribution (p=0.0438), with an RR=1.727 (95%CI=1.01-2.97), underlining the presence 
of birth defects as a risk factor for postoperative complications. However, upon conducting a ROC analysis on the pa-
tients not presenting complications, using the cost of hospitalization as a variable and the presence of malformations 
as the classification criterion, a cut-off point of 1560 EUR is revealed (AUC=0.51, sensitivity=43.7%, specificity=67.3%; 
p=0.6). Thus, in order to obtain a favorable result in 67% of cases, at least 1560 EUR had been spent.

Conclusions. In spite of the small financial difference between the two groups, a physician admitting a child with 
both birth defects and VUR should not start off by thinking more money will have to be spent, but rather take into 
account the higher rate of postoperative complications, which can amount to a true economic black hole, this fact 
being supported both by the higher standard deviation, as well as the ROC analysis.
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Introduction and Objectives

Vesicoureteral reflux (VUR) is one of the most fre-
quent pathologies pertaining to childhood, afflicting 
1-2% of all children. Approximately one third (25-40%) 
of urinary tract infections (UTIs) diagnosed in children 
associated the presence of VUR. Its main long-term con-
sequence, especially in the cases associating infections, 
is the development of acute pyelonephritis, which can, 
in term, lead to serious renal scarring, as well as arteri-
al hypertension and chronic kidney disease [1]. VUR is a 
familiar problem for the pediatric urologist that is diag-
nosed in approximately 1% of all children in the Unit-
ed States and in up to 70% of children presenting with 
febrile UTIs [2],[3]. Similarly, VUR is diagnosed in roughly 
1% of Europe’s Caucasian population, with an uneven 
gender distribution. In the age group ranging between 
zero and two years, VUR is more prevalent among 
males, this proportion diminishing in higher age rang-
es [4]. VUR is defined as the abnormal circulation of urine 
from the urinary bladder upwards into the ureter, due 
to the inadequacy of the vesico-ureteral junction in the 
prevention of urinary backflow [5].

The purpose of this study is to verify whether, in the 
“Grigore Alexandrescu” Clinical Emergency Hospital for 
Children (CEHC), the costs pertaining to the treatment 
of vesicoureteral reflux (VUR) are greater in the case of 
children with birth defects, rather than in the case of 
children born without defects of any kind [6],[7].

Materials and methods
The present study is highly selective, thus posing 

challenges in choosing a sample that is both represen-
tative, as well as precise. The study has taken place in 
the Pediatric Surgery Clinic of the “Grigore Alexandres-
cu” Clinical Emergency Hospital for Children (CEHC), 
including patients that have been admitted in the past 
five years with the diagnosis of vesico-ureteral reflux. 
Thus, it can be described as a prospective study upon 
346 patients treated in the Surgical Clinic of the CEHC - 
146 children presenting birth defects and 197 without 
defects of any kind. The patients have been subdivided 
according to the degree of reflux, as well as the pres-
ence of birth defects and gender. The selection criteria, 
in conjunction with the minimum guaranteed volume 
ensured an evocative and precise population sample. 
As for the main study parameters, these have been the 
cost of hospitalization for children with birth defects 
versus children without, the age, gender, the presence 
or absence of birth defects. The cost of hospitalization 
was calculated as a total, for the medical personnel, as 

well as the necessary materials, as follows: operating 
theatre access, main surgeon, assisting surgeon, anes-
thetist, surgical nurse, nurse anesthetist, orderly, sur-
gical gowns, sterile gloves, examination gloves, sterile 
drapes, laparoscopy trolley, telescope (sterilization and 
use), optic fiber (sterilization and use), carbon dioxide 
(gas for the laparoscopic procedure), syringes, ure-
throvesical catheters, anesthetic gel, protective drap-
ing, surgical sponges, iodine solution, saline solution, 
adhesive skin closures, double J catheters, Deflux solu-
tion. The statistical analysis has been undertaken via 
GraphPad 6 Prism and MedCalc 14.1.

Results

Figure 1. Comparison of children with and without birth defects, in 
relation to the age upon the moment of inclusion in the study

Patients presenting birth defects have been includ-
ed in the study for a mean duration that is reduced by 
seven months compared to patients without birth de-
fects, but this difference is not statistically significant 
(p=0.08).

Figure 2. Comparison between age upon diagnosis of girls and boys 
without birth defects
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tains more females than males (n=139 vs n=58), with 
females being diagnosed with VUR with an average of 
nine months earlier (p=0.0945).

Figure 3. Comparison between age upon diagnosis of girls and boys 
presenting birth defects

In the group of children born with defects the sex 
ratio is reversed, with males outnumbering females, 
and males being diagnosed approximately 12 months 
earlier (n=86 vs 62; p=0.0765).

Figure 4. Comparison between age upon diagnosis of children with and 
without birth defects

In total, children with birth defects are diagnosed 
with VUR at a younger age, compared to children born 
without defects (36.37 months, n=148 vs. 44.24 months, 
n=195; p=0.062). On average, in both groups the hospi-
tal stay duration was approximately six days (6.2 vs 6.9; 
p=0.27), but the cost of hospitalization is significantly 
higher in children with birth defects (1440 EUR vs. 1320 
EUR; p=0.04). It is worth mentioning that the standard 
deviation is higher in children with birth defects (656 
EUR vs 320 EUR). The rate of postoperative complica-
tions has been also higher in children with birth defects 
(28.75% vs 17.1%). Using the Chi-Square test, we also see 
a statistically significant difference in the frequency of 
distribution (p=0.0438), with an RR=1.727 (95%CI=1.01-
2.97), underlining the presence of birth defects as a risk 
factor for postoperative complications.

However, upon conducting a ROC analysis on the 
patients not presenting complications, using the cost 
of hospitalization as a variable and the presence of mal-
formations as the classification criterion, a cut-off point 
of 1560 EUR is revealed (AUC=0.51, sensitivity=43.7%, 
specificity=67.3%; p=0.6). Thus, in order to obtain a fa-
vorable result in 67% of cases, at least 1560 EUR had 
been spent [8].

Figure 5. Comparison between the cost of hospitalization for children 
with and without birth defects

Figure 7. Comparison between the costs of hospitalization depending 
on the type of associated defect

Figure 6. ROC analysis of cost of hospitalization of non-complicated 
cases, presenting associated birth defects
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Trend analysis

Trend T DF Significance

Linear 0,3567 7 P = 0,7319

Quadratic 0,5085 7 P = 0,6267

Within-subjects factors

Factor Mean Std. Error 95% CI

Malf._urinare_sup 7275,0000 489,4853 6117,5511 to  
8432,4489

Malf_urinare_inf 6833,3750 585,7340 5448,3342 to  
8218,4158

alte_malformații 8191,3750 2629,8591 1972,7465 to  
14410,0035

The reno-urinary defects identified were classified 
as superior, inferior, and other types of defects (per-
taining to various genetic syndromes), with no statis-
tically significant differences observed between the 
groups (p=0.73). However, it is worth mentioning that 
the most costly on average is the treatment of patients 
with other types of defects and syndromes (1730 EUR). 

Conclusions
In spite of the small financial difference between 

the two groups, a physician admitting a child with both 
birth defects and VUR should not start off by thinking 
more money will have to be spent, but rather take into 
account the higher rate of postoperative complica-
tions, which can amount to a true economic black hole, 
this fact being supported both by the greater standard 
deviation, as well as the ROC analysis.
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