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A B S T R A C T 

Objective

This study aims to evaluate dietary intake, nutritional status, and growth rate in children and adolescents with 
extrahepatic portal vein obstruction and portal hypertension. 
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Methods

Outpatients aged 1-18 years, diagnosed with extrahepatic portal vein obstruction and portal hypertension, who 
had no associated diseases, and who had not been subjected to a venous shunt were included in this study. Two 
evaluations were carried out in this study: an initial (evaluation 1) and a final evaluation (evaluation 2), with a 
three-month minimum interval between them. In each evaluation, dietary intake was analyzed comparing the 
results with recommended energy intake using the Harris & Benedict equation and participants’ anthropometric 
data, such as weight, height, mid-arm muscle circumference, weight-for-age, height-for-age, and body mass 
index-for-age, based on the World Health Organization 2006 standards.

Results

A total of 22 patients participated in this study. There was a significant improvement in weight, height, body mass 
index, and mid-arm muscle circumference measurements (p<0.001; p<0.001; p<0.017; p=0.0018 respectively) 
and in the relationship between dietary intake and energy recommended energy intake, according to the Harris 
& Benedict equation (p=0.0001) from the first and second evaluation.

Conclusion

Extrahepatic portal vein obstruction and portal hypertension were not shown to be factors predisposing to 
malnourishment.

Keywords: Child. Failure to thrive. Portal vein. 

R E S U M O

Objetivo

Este estudo tem como objetivo avaliar a ingestão alimentar, o estado nutricional e a taxa de crescimento de 
crianças e adolescentes com obstrução extra-hepática de veia porta e hipertensão portal.

Métodos

Pacientes ambulatoriais com idades entre 1 e 18 anos, diagnóstico de obstrução extra-hepática de veia porta 
e hipertensão portal, sem patologias associadas e que não foram submetidos a um shunt venoso, foram 
incluídos neste estudo. O estudo compreendeu duas avaliações, no início (avaliação 1) e uma avaliação final 
(avaliação 2) com um intervalo mínimo de três meses entre ambos. Cada avaliação analisou a ingestão dietética 
comparando os resultados com as recomendações de energia usando a equação de Harris & Benedict e os dados 
antropométricos dos participantes, tais como peso, altura, circunferência muscular do braço, peso por idade, 
altura por idade e índice de massa corpórea por idade utilizando a norma da Organização Mundial da Saúde 
de 2006.

Resultados

Participaram do estudo 22 pacientes. Foi observada uma melhora significativa entre a primeira e a segunda 
avaliação para as medidas de peso, estatura, índice de massa corporal e circunferência muscular do braço 
(p<0,001; p<0,001; p<0,017; p=0,0018, respectivamente) e a relação de ingestão dietética e recomendação 
energética equação de Harris & Benedict (p=0,0001).

Conclusão

Obstrução extra-hepática de veia porta e hipertensão portal não se mostraram como fatores predisponentes 
para desnutrição em nosso estudo.

Palavras-chave: Criança. Retardo de crescimento. Veia porta.

I N T R O D U C T I O N

Extrahepatic Portal Vein Obstruction 
(EHPVO) is the main cause of portal vein 
obstruction and can also occur due to presence of 
hepatocellular carcinoma or due to compression 

caused by extra-hepatic malignant tumors. 
Some authors consider EHPVO as the most 
common cause of portal hypertension in 
children, identified in 40% of gastrointestinal 
bleeding caused by esophageal varices, its main 
complication [1-3]. Considered as multifactorial, 
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the EHPVO can occur in patients with hereditary 
predisposition to thrombophilic disorders, umbilical 
catheterization history, and neonatal sepsis, among 
other causes [4,5].

The first presentations of EHPVO are 
splenomegaly and gastrointestinal bleeding, 
often diagnosed due to the presence of abdominal 
pain or complications related to hypersplenism 
[5,6]. Some authors have indicated that children 
with EHPVO may have growth retardation [6-8]. 
They have also argued that malnutrition results 
from chronic anemia due to bleeding and 
hypersplenism, intestinal venous congestion with 
concurrent malabsorption, and visceromegaly, 
which affects food acceptance. Another theory 
associated with a reduction in growth rate in 
patients with EHPVO is the reduction of the 
liver blood flow due to the formation of portal-
systemic collateral vessels leading to deprivation 
of hepatotrophic hormones interfering with 
the overall growth of these children [4,7,9,10]. 
Poor food intake could also be a cause of 
growth failure and developmental deficit [10]. 
However, the occurrence of growth retardation 
remains controversial; some studies suggest 
that pediatric care and appropriate treatment 
of complications of esophagogastric varices can 
ensure proper growth in these children [3,11]. 

This study aimed to evaluate the nutritional 
status, dietary intake, and growth rate in children 
and adolescents with extrahepatic portal vein 
obstruction and portal hypertension. 

M E T H O D S

Patients diagnosed with EHPVO and portal 
hypertension aged 1-18 years were selected for 
evaluation follow-up at the Pediatric Hepatology 
outpatient clinic of the School of Medical 
Sciences, Universidade Estadual de Campinas 
(UNICAMP), between May 2010 and August 
2012, but the patients were followed-up for at 
least six months within this set period of time. 
The present study was carried out according to 
the principles laid down in the Declaration of 

Helsinki, and it was approved by the Research 
Ethics Committee of the School of Medical 
Sciences, Protocol nº 270/2010. The Informed 
Consent Form was signed by the patients’ 
parents or guardians. Patients with diseases 
other than EHPVO and portal hypertension and 
those who had been submitted to portosystemic 
shunt were excluded from the study. 

A mechanical scale with a 150kg capacity 
and readability of 100g with a 2m length 
stadiometer height rod, readability of 1mm, was 
used to measure weight and height, respectively. 
Arm circumference was measured at the level 
of the mid-point between the acromiale and 
the radiale, and Triceps Skinfold Thickness 
(TST) was measured at the posterior midline of 
the upper arm using a scientific adipometer. 
This is a longitudinal study including two 
evaluations, at an initial (evaluation 1) and a 
final evaluation (evaluation 2) with a three-
month minimum interval between them. Two 
anthropometric measurements were performed, 
and a questionnaire containing questions about 
patient’s personal information, age, medication 
use, occurrence of bleeding, food consumption, 
and consumption frequency were administered. 

Body Mass Index (BMI) was calculated 
based on the weight and height measurements. 
Using the World Health Organization reference 
curves, Weight-for-Age (W/A) for children (from 
birth to 10 years of age), Height-for-Age (H/A), and 
BMI-for-Age (BMI/A) for children and adolescents 
(from birth to 19 years of age), were subsequently 
classified as follows: W/A: Z<-3: very low W/A; 
Z≥-3 Z<-2: low W/A; Z≥-2 Z≤+2: normal W/A; 
Z>+2: H/A. Height-for-age classification: Z<-3: 
very low H/A; Z≥-3 Z<-2: low H/A; Z≥-2: normal 
H/A. BMI-for-Age classification (BMI/A): Z<-3: 
severe thinness; Z≥-3 Z<-2: thinness; Z≥-2 Z≤+1: 
eutrophic; Z≥+1 and Z≤+2: at risk of overweight 
(overweight for those over 5 years old); Z≥+2 
Z≥+3: overweight (obesity for those over 5 years 
old); Z>+3: obesity (severe obesity for those 
over 5 years old) [12,13]. The Mid-Arm Muscle 
Circumference (MAMC) was calculated based 
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on the measurements of arm circumference and 
TSF using the equation: MAMC (cm)=AC (cm) - 
π X (TSF (mm)/10). Nutritional status classification 
was then based on the percentage of adequacy, 
using the following equation: MAMC Adequacy 
(%)=(MAMC obtained (cm)/MAMC 50th 
percentile) X 100, according to the MAMC 
values in the 50th percentile of Frisancho’s table 
[14].

In both evaluations (1st and 2nd), a 
dietary questionnaire comparing dietary intake 
with the recommended daily energy intake 
(I1/R1 and I2/R2) was administered. Patient’s 
dietary intake in kilocalories (kcal) was obtained 
using the Nutrition Support Software Nutwin® 

(Universidade Federal de São Paulo, SP, Brazil). 
Those values were then compared with the 
Recommendations for daily energy intake (kcal), 
according to the Harris & Benedict equation 
[15]. Growth rate was calculated using the 
H/A Z-scores measured in the first and second 
evaluations, by subtracting the first Z-score value 
from the second [16,17].

R E S U L T S

Of the 58 patients diagnosed with EHPVO 
and portal hypentension treated in Pediatric 
Hepatology outpatient clinic at UNICAMP, 22 
patients were included in the present study. 
There was predominance of males (15/22). 
Patient ages ranged from 1.58–16.50 years, with 
a mean age of 8.08 years (Standard Deviation–
SD=3.14 years). The diagnostic of EHPVO was 
based on the presence of hematemesis (n=16) 
or umbilical vein catheterization (n=6). Fifteen 

had Splenomegaly (Table 1). The average time 
between the assessments was 10.55 months 
(SD=6 months).

According to the body mass index/
age reference curves, it was found that most 
patients were considered as eutrophic (n=18). 
There were also some cases of overweight 
(n=2) and obesity (n=1), nutritional statuses 
that remained the same throughout the study 
period. One patient was found underweight 
in evaluation 1, but this patients’ body weight 
improved, and in evaluation 2, this patient was 
classified as eutrophic. There was a significant 
difference between the first and second evaluation 
in the measurements of weight (p<0.001), 
height (p<0.001), BMI (p<0.017), and MAMC 
(p=0.0018) (Table 2); there was no significant 
differences in the p-values of the W/A, H/A, 
and BMI/A measurements: 0.1255; 0.0882, and 
0.4680, respectively, according to the Wilcoxon 
method (Table 3).

Based on the dietary intake questionnaire, 
energy intake was significantly higher than the 
recommended intake values in both evaluations 
(I/R1 and I/R2) (p=0.0001) (Table 4).

D I S C U S S I O N

There is a lack of studies on nutritional 
status of children and adolescents with EHPVO. 
Most patients included in this study were 
classified as well-nourished. Comparing the 
anthropometric measurements made at the 
beginning and at the end of this study, there 
was a significant increase in the MAMC, which 
is an important parameter to evaluate nutritional 

Table 1.	Clinical and demographic assessment according to gender in evaluation 1. Campinas (SP), Brazil (2012).

Gender

Age (years)
Hematemesis Catheterization Splenomegaly

Median Maximum Minimum

n % % % n n n

Female 7 8.50 16.4 3.8 2 5 4

Male 15 7.25 12.5 1.6 4 11 11
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Table 2.	Anthropometric data in evaluations (1) and (2) and difference between these evaluations (Diff. 1 and 2). Campinas (SP), 

Brazil (2012).

Anthropometric data n Median Minimum Maximum

Weight (1) kg 22 25.40 10.90 57.10

Weight (2) kg 22 27.95 13.40 58.40

Diff weight 1 and 2kg 22 2.35 0.30 15.20

Height (1) cm 22 125.00 82.50 164.30

Height (2) cm 22 129.10 91.60 164.30

Diff height 1 and 2cm 22 4.10 0.00 14.60

BMI/A (1) kg/m2 22 16.20 13.06 21.46

BMI/A (2) kg/m2 22 16.29 13.12 24.90

Diff BMI 1 and 2kg/m2 22 -0.40 0.18 3.44

MAMC (1) 22 15.65 8.40 20.60

MAMC (2) 22 16.10 11.80 24.80

Diff MAMC 1 and 2 22 1.51 -0.80 4.70

Diff: Difference between evaluations 1 and 2.

Table 3.	Anthropometric data in evaluations (1) and (2) and difference between these evaluations (Diff. 1 and 2). Campinas (SP), Brazil 

(2012).

Anthropometric data n Median Minimum Maximum

W/A (1) Z-score 16 -0.41 -2.40 4.58

W/A (2) Z-score 16 -0.26 -2.28 5.59

H/A (1) Z-score 22 -0.16 -2.68 3.48

H/A (2) Z-score 22 -0.09 -2.98 4.76

BMI/A (1) Z-score 22 -0.07 -3.38 2.80

BMI/A (2) Z-score 22 0.14 -2.39 2.90

Growth rate Z-score 22 -0.06 -1.18 1.10

W/A: Weight-for-Age; H/A: Height-for-Age; BMI: Body Mass Index.

Table 4.	Energy intake compared to the recommended values in evaluations (1) and (2) and difference between these evaluations 

(Diff. 1 and 2). Campinas (SP), Brazil (2012).

I/R: Energy Intake and Energy Intake Recommendation ratio; Diff I/R: Difference between both evaluations.

Data Median Minimum Maximum

I/R (1) kcal 662.00 -354.00 1848.00

I/R (2) kcal 622.00 -50.00 2097.00

Diff I/R 1 and 2 -1065.00 -13.50 1511.00

status because it represents gain of muscle mass 
(fat-free edema-free body mass). 

Sarin et al. [18] compared 61 children 
with EHPVO with healthy controls and observed 
significant reduction in the H/A parameter. 

The author also suggested that endoscopic 
treatment does not prevent growth retardation. 
It should be noted, however, that EHPVO is a 
long-standing disease and that among the 
patients evaluated by Sarin & Agarwal [4], only 
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9.8% had H/A below 85.0% of the expected 
value, and 36.0% were classified as having 
acute malnutrition. In other words, less than 
10.0% of the cases of malnutrition could be due 
to portal vein thrombosis, which is considered 
a significant factor affecting growth due to 
its long-term occurrence and/or associated 
phenomena. 

Similarly, Mehrotra et al. [10] studied 33 
children with EHPVO and found significantly 
lower Z-scores for H/A in patients with EHPVO. 
It was also observed that half of the patients 
had weight and height below the 5th percentile, 
and the weight-for-height, an indicator of acute 
aggravated nutritional status, was adequate, 
according to the National Center for Health 
Statistics. These data indicate that there was no 
growth deficit at the time of evaluation, and it 
was more likely related to a previous disrupted 
weight gain pattern in these children [10].

Mir et al. [8] compared growth-related 
hormones in 30 children with EHPVO with 
those of healthy controls and investigated the 
effect of shunt surgery on growth parameter 
in 12 children. The authors found a decrease 
in weight and height standards associated with 
growth hormone resistance, which improved 
after shunt surgery. However, they compared the 
growth-related hormone profiles of malnourished 
children and healthy children, which could reflect 
bias since nutritional status may have influenced 
the studied hormone profiles [8,19].

Nevertheless, Alvarez et al. [1,2] did not 
find growth retardation in a group of 40 children 
with EHPVO. In addition, in their studies there 
was an increase in growth rate after surgical 
shunt; however, the Z-scores for H/A were not 
recorded before and after surgery.

Dietary intake might have influenced the 
results due to the energy intake greater than 
or equal to the recommended values (Table 4). 
However, dietary intake was not associated with 
growth rate in both evaluations carried out in 
the present study. Frequent consumption of 
foods with high energy density, which do not 

necessarily have good nutritional content, can 
explain the cases of overweight and obesity 
found.

In the present study, it was found adequate 
nutritional status and growth rate despite the fact 
that the nutritional status did not significantly 
affect the growth rate (p=0.599). 

C O N C L U S I O N

Extrahepatic portal vein obstruction 
and portal hypertension were not shown to 
be factors predisposing to malnourishment in 
the present study since the patients evaluated 
had adequate nutritional status and significant 
improvement in MAMC.
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