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ABSTRACT - Background: The treatment of choice for patients with schistosomiasis with 
previous episode of varices is bleeding esophagogastric devascularization and splenectomy 
(EGDS) in association with postoperative endoscopic therapy. However, studies have shown 
varices recurrence especially after long-term follow-up. Aim: To assess the impact on 
behavior of esophageal varices and bleeding recurrence after post-operative endoscopic 
treatment of patients submitted to EGDS. Methods: Thirty-six patients submitted to EGDS 

portal pressure drop, more or less than 30%, and compared with the behavior of esophageal 
varices and the rate of bleeding recurrence. Results
late post-operative varices caliber when compared the pre-operative data was observed 
despite an increase in diameter during follow-up that was controlled by endoscopic therapy. 
Conclusion
variceal calibers when comparing pre-operative and early or late post-operative diameters. 
The comparison between the portal pressure drop and the rebleeding rates was also not 

HEADINGS: Schistosomiasis mansoni. Portal hypertension. Surgery. Portal pressure. 
Esophageal and gastric varices.

RESUMO - Racional: O tratamento de escolha para pacientes com hipertensão portal 
esquistossomótica com sangramento de varizes é a desconexão ázigo-portal mais 
esplenectomia (DAPE) associada à terapia endoscópica. Porém, estudos mostram aumento 
do calibre das varizes em alguns pacientes durante o seguimento em longo prazo. Objetivo: 
Avaliar o impacto da DAPE e tratamento endoscópico pós-operatório no comportamento 
das varizes esofágicas e recidiva hemorrágica, de pacientes esquistossomóticos. Métodos: 
Foram estudados 36 pacientes com seguimento superior a cinco anos, distribuídos em 
dois grupos: queda da pressão portal abaixo de 30% e acima de 30% comparados com o 
calibre das varizes esofágicas no pós-operatório precoce e tardio além do índice de recidiva 
hemorrágica. Resultados
esofágicas que, durante o seguimento aumentaram de calibre e foram controladas com 

o comportamento do calibre das varizes no pós-operatório precoce nem tardio nem os 
índices de recidiva hemorrágica. Conclusão

operatórios precoces ou tardios. A comparação entre a queda de pressão do portal e as 

DESCRITORES: Esquistossomose mansoni. Hipertensão portal. Cirurgia. Pressão na veia porta. Varizes esofágicas 
e gástricas.

1/4ABCD Arq Bras Cir Dig 2021;34(2):e1581

Perspectiva
Este estudo avaliou o impacto tardio no índice 
de ressangramento de pacientes submetidos ao 
tratamento cirúrgico e endoscópico. A queda na 

variação do calibre das varizes quando comparado 
o seu diâmetro no pré e pós-operatório precoce e 
tardio. A comparação entre a queda de pressão 
portal e as taxas de ressangramento, também 

evidenciar se apenas a terapia endoscópica, ou 
operações menos complexas poderão controlar o 
sangramento das varizes.

Evolução do calibre das varizes no período pré e pós-
operatório precoce  e tardio

Mensagem central
A desconexão ázigo-portal e esplenectomia 
apresenta importante impacto na diminuição 
precoce do calibre das varizes esofágicas na 
esquistossomose; entretanto, parece que a 
associação com a terapia endoscópica é a maior 
responsável pelo controle da recidiva hemorrágica.
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ARTICLE HIGHLIGHTS
• Bariatric surgery improved biometric parameters similarly in both 
MUO and MHO individuals.
• Hepatic steatosis was reduced in both MUO and MHO groups fol-
lowing bariatric surgery.
• Approximately 30% of MUO subjects continued to exhibit steatosis 
and elevated markers of hepatic inflammation and injury after surgery.

CENTRAL MESSAGE
Obesity is a multifaceted and pervasive public health challenge related 
to comorbidities such as type 2 diabetes mellitus, cardiovascular disease, 
sleep apnea, kidney disease, some types of cancer, and non-alcoholic 
fatty liver disease. It is reported that around 15%–36% of people with 
obesity display preserved metabolic health and do not exhibit such obe-
sity comorbidities. These subjects are called metabolically healthy obese, 
in which the body fat excess is not accompanied by insulin resistance, 
dyslipidemia, or hypertension. On the other hand, most obese individu-
als present impairments in metabolic health and the comorbidities of 
obesity; thus, these are referred to as metabolically unhealthy obese. 

PERSPECTIVES
Bariatric surgery led to a similar effectiveness in weight loss, reductions 
in adiposity and anthropometric indices, and improvement in plasma 
glucose, lipids, insulin sensitivity, and renal parameters among meta-
bolically unhealthy obese (MUO) and metabolically healthy obese 
(MHO) individuals. However, the effects of bariatric surgery between 
the MUO and MHO phenotypes differed significantly on hepatic ste-
atosis and biochemical parameters of inflammation and liver damage, 
indicating that 1 year of the surgical intervention has better outcomes 
on hepatic steatosis in MHO individuals.
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Aims
Comparing the Effects of 

Bariatric Surgery on MHO vs. 
MUO Patients

Results
Both MHO and MUO groups 

achieved similar weight loss and 
improved body composition

Conclusions
Targeted post-surgery 

care may be needed for 
MUO patients

To evaluate differences in 
weight loss, body composition, 
and liver health after one year 

of surgery.

30% of MUO 
patients 
continued to 
show liver 
steatosis and 
inflammation 
markers.

Personalized monitoring and 
additional interventions are 
recommended to support 
liver health in patients with 
persistent metabolic issues.
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While liver fat 
decreased 
in MHO,
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ABSTRACT
Background: The effects of bariatric surgery in metabolically healthy obese (MHO) versus metabolically unhealthy obese (MUO) patients are 
underexplored in the literature. Aims: The aim of the study was to compare the impact of bariatric surgery on weight loss, body composition, plasma 
biochemical parameters, and hepatic steatosis in MHO and MUO individuals. Methods: Preoperative and 1-year postoperative medical records of 82 
men and women aged 18–65 years, with body mass index >30 kg/m2, who underwent bariatric surgery from September 2021 to March 2023 were 
analyzed. MUO individuals were defined as those, metabolically unhealthy obese, with two metabolic syndrome risk factors, in preoperative data. 
Results: The prevalence of MHO and MUO individuals was 22 and 78%, respectively. Preoperative neck circumference and visceral adiposity index were 
higher in MUO individuals. Hepatic steatosis was the most common comorbidity in both groups. After 1 year, both groups demonstrated similar benefits 
from bariatric surgery in reducing body weight, adiposity, and anthropometric indices. Bariatric surgery also improved blood glucose, insulin sensitivity, 
and dyslipidemia in MUO individuals. However, 30% of MUO individuals presented with steatosis, compared to only 5.6% of MHO individuals. 
This outcome was accompanied by higher plasma levels of ferritin, alanine aminotransferase, and aspartate aminotransferase in MUO individuals. 
Conclusions: Bariatric surgery provided similar benefits in body mass for MHO and MUO individuals. However, after 1 year, MUO individuals still 
exhibited elevated markers of inflammation, liver injury, and steatosis, suggesting greater residual metabolic vulnerability.
Keywords: Non-alcoholic fatty liver disease. Obesity. Gastric bypass. Gastrectomy. 

RESUMO
Racional: O efeito da cirurgia bariátrica em pacientes metabolicamente saudáveis (MHO) vs. não saudáveis (MUO) é pouco explorada na literatura. 
Objetivos: Comparar os efeitos da cirurgia bariátrica na perda de peso, composição corporal, parâmetros bioquímicos plasmáticos e esteatose hepática 
em indivíduos MHO e MUO. Métodos: Foram analisados os registros médicos pré-operatórios e pós-operatórios de um ano de 82 homens e mulheres, 
com idades entre 18 e 65 anos, com IMC > 30 kg/m2, que foram submetidos à cirurgia bariátrica entre setembro de 2021 e março de 2023. Indivíduos 
MUO foram definidos como aqueles que apresentavam dois fatores de risco para síndrome metabólica nos dados pré-operatórios. Resultados A 
prevalência de indivíduos MHO e MUO foi de 22 e 78%. A circunferência do pescoço e o índice de adiposidade visceral pré-operatórios foram maiores 
nos indivíduos MUO. Esteatose hepática foi a comorbidade mais comum nos dois grupos. Após um ano, ambos os grupos apresentaram benefícios 
semelhantes da cirurgia bariátrica na redução de peso corporal, adiposidade e índices antropométricos. A cirurgia bariátrica também melhorou a 
glicemia, a sensibilidade à insulina e a dislipidemia nos indivíduos MUO. No entanto, 30% dos indivíduos MUO apresentaram esteatose, enquanto 
apenas 5,6% dos MHO exibiram esteatose. Esse efeito foi acompanhado por níveis plasmáticos mais altos de ferritina, ALT e AST nos indivíduos 
MUO. Conclusões: A cirurgia bariátrica promoveu benefícios similares na massa corporal entre MHO e MUO, mas os indivíduos MUO mantiveram, 
após um ano, marcadores elevados de inflamação, lesão hepática e esteatose, sugerindo maior vulnerabilidade metabólica residual.
Palavras-chave: Hepatopatia gordurosa não alcoólica. Obesidade. Derivação gástrica. Gastrectomia.  
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INTRODUCTION
Obesity is a multifaceted and pervasive public health chal-

lenge responsible for the loss of life years due to this disease and its 
related comorbidities such as type 2 diabetes mellitus, cardiovas-
cular disease, sleep apnea, kidney disease, some types of cancers10, 
and non-alcoholic fatty liver disease (NAFLD)15,29. Notably, it 
is reported that around 15–36% of people with obesity display 
preserved metabolic health and do not exhibit such obesity co-
morbidities5,6,11,21,22,24,26,29. These subjects are called metabolically 
healthy obese (MHO), in which the body fat excess is not ac-
companied by insulin resistance, dyslipidemia, or hypertension. 
On the other hand, most obese individuals present impairments 
in metabolic health and the comorbidities of obesity; thus, these 
are referred to as metabolically unhealthy obese (MUO)18.

Bariatric surgery has emerged as an important therapeutic 
option for obesity and its comorbidities. The most performed 
surgical techniques worldwide are vertical sleeve gastrectomy 
(SG) and Roux-en-Y gastric bypass (RYGB)7. These surgical 
procedures facilitate weight loss and improve insulin sensitiv-
ity, body glucose control, dyslipidemias, and hypertension16. 
Interestingly, the degree of such bariatric-related effects may 
vary among population with obesity, and studies suggest that 
MHO individuals can benefit from bariatric surgery in terms 
of metabolic improvements, even if they do not have many of 
the pre-existing metabolic abnormalities as MUO individu-
als11,26. Therefore, there are few studies in the literature com-
paring the effects of bariatric surgery on MHO and MUO 
phenotypes, particularly regarding its therapeutic actions 
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against hepatic steatosis, the first stage of NAFLD, a condition 
often associated with metabolic syndrome14, but that also af-
fects MHO subjects9, and currently represents the main liver 
disease worldwide17,30. Therefore, the objectives of this research 
are to analyze the effectiveness of bariatric surgery between 
MHO and MUO subjects, focusing on differences in body 
mass index (BMI), biochemical parameters, and hepatic ste-
atosis after 1 year of surgery.

METHODS

Study design and population
This is a quantitative study of retrospective longitu-

dinal documentary analysis, performed from September 
2021 to March 2023, in a specialized gastroenterology 
service in Cascavel, PR, Brazil. The clinic holds the ONA 
(Organização Nacional de Acreditação – National Accredita-
tion Organization) level 3 accreditation certificate, which 
ensures healthcare services meet quality and safety stan-
dards. This  study was approved by the Research Ethics 
Committee at Universidade Estadual do Oeste do Paraná 
(UNIOESTE) (Protocol n.: 5.670.236) and by the Re-
search Ethics Committee of the Universidade Estadual de 
Ponta Grossa (UEPG), Cascavel, (PR). 

Data collection comprised a total of 102 eligible partici-
pants, who were both men and women, aged 18–65 years, ex-
hibiting a BMI >30 kg/m², and who underwent RYGB or SG 
surgery. Twenty subjects were excluded: 13 patients without 
1-year post-surgery follow-up, two patients who underwent 
revisional bariatric surgeries, and five pregnant women, total-
izing 82 subjects in the casuistic analyzed.

Definition of metabolically healthy 
obese and metabolically unhealthy 
obese phenotypes

The MHO and MUO phenotype classification was based 
on the previous metabolic syndrome risk factors study report-
ed by Alberti et al.2. Thus, metabolic syndrome was considered 
when patients displayed at least three of the risk factors: ele-
vated blood pressure, with systolic (SBP)/diastolic blood pres-
sure (DBP)=130/85 mmHg, or if they use antihypertensive 
medication; increased triglycerides (TG) plasma levels: =150 
mg/dL, or if they use hypolipidemic medications; reduced 
high-density lipoprotein (HDL) plasma levels: =40 mg/dL for 
men and =50 mg/dL for women, or if they use hypolipidemic 
medications; and increased fasting glycemia: =100 mg/dL, or 
if they use hypoglycemic medication. Therefore, the MHO 
group included patients that had BMI=30 and showed two 
or more metabolic syndrome risk factors; whereas the MUO 
group included patients with BMI=30 and who had three or 
more metabolic syndrome risk factors. 

Data collection
Data from medical records of the 82 subjects of the pre-

operative period and after 1 year of surgical procedures were 
obtained through the Medical Services Management System, 
Sisclínica® (Florianópolis, SC, Brazil), from September 2021 

to March 2023. The general variables collected were as follows: 
gender, age, body weight (BW), height, BMI, surgical tech-
nique performed (RYGB or SG), neck circumference (NC), 
waist circumference (WC), hip circumference (HC), SBP and 
DBP, use of antihypertensive and hypoglycemic medications, 
and presence and grade of hepatic steatosis. 

Fatty liver was detected using the Toshiba Model Aplio 300 
ultrasound system (Toshiba Medical System, Tokyo, Japan). 
This bidimensional model employs a dynamic, sectoral, and 
linear equipment operating at frequencies between 3.5 and 6 
MHz. The criteria for steatosis quantification were based on 
the classification developed by Saadeh et al.27. 

The anthropometric parameters obtained were percentage 
of total body fat, muscle mass (MM), fat-free mass (FFM), and 
basal metabolic rate (BMR). These parameters were obtained 
through bioimpedance using the InBody® Model S10 equip-
ment (InBody Co., Seoul, South Korea). 

The plasma variables obtained in medical records includ-
ed fasting glycemia, insulinemia, total cholesterol (CHOL), 
high-density lipoprotein (HDL), very low-density lipopro-
tein (VLDL), low-density lipoprotein (LDL), TG, aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), 
gamma-glutamyl transferase (GGT), ferritin, creatinine, and 
urea. The homeostasis model assessment of insulin resistance 
index (HOMA-IR) was calculated by multiplying fasting 
glycemia (mmol/L) by fasting insulinemia (μU/mL) and di-
viding by 22.520. The visceral adiposity index (VAI) was cal-
culated, as previously described by Amato et al.,3 using the for-
mula for men: [((WC/39.68+(1.88xBMI))xTG/1.03x1.31/
HDL)]; and for women: [((WC/36.58+(1.89xBMI))
xTG/0.81x1.52/HDL)].

Statistical analysis
Qualitative data were presented as absolute or relative fre-

quencies and assessed using the chi-square test for indepen-
dence. When theoretical counts were less than 5, the Monte 
Carlo’s method was applied. Quantitative data were presented 
as means±standard deviation (SD). First, data were analyzed 
using the Shapiro-Wilk test for verification of normality and 
homoscedasticity. Subsequently, the data were compared us-
ing unpaired and paired parametric (Student’s t-test) or non-
parametric (Mann-Whitney test and Wilcoxon test) tests. 
The levels of significance were set at p<0.05. Delta values were 
obtained by subtracting postoperative values from preopera-
tive values and were presented as means±SD. 

Principal component analysis (PCA) was conducted, in-
volving a matrix with the variables: BMI, NC, WC, HC, glu-
cose, insulin, LDL, TG, and HDL plasma levels. The Kaiser-
Meyer-Olkin (KMO) test was applied, and when KMO was 
>0.5, it was considered adequate for analysis. The PCA defined 
the factorial loads, representing linear correlations (Pearson) of 
each variable with the factorial composition. These factorial 
loads define the factors, new variables derived from the set of 
factorial loads. To assess the cumulative percentage variation, 
eigenvalues were calculated, identifying the contributions of 
individual dimensions and the influence of relevant variables. 
Using the “ggplot2” package, a diagram was constructed to 
arrange the PCA eigenvectors, employing ellipses to visually 
separate the MHO (pre and post) and MUO (pre and post) 
groups, facilitating the identification of linear associations be-
tween variables and groups in the first two dimensions. 
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ABSTRACT - Background: The treatment of choice for patients with schistosomiasis with 
previous episode of varices is bleeding esophagogastric devascularization and splenectomy 
(EGDS) in association with postoperative endoscopic therapy. However, studies have shown 
varices recurrence especially after long-term follow-up. Aim: To assess the impact on 
behavior of esophageal varices and bleeding recurrence after post-operative endoscopic 
treatment of patients submitted to EGDS. Methods: Thirty-six patients submitted to EGDS 

portal pressure drop, more or less than 30%, and compared with the behavior of esophageal 
varices and the rate of bleeding recurrence. Results
late post-operative varices caliber when compared the pre-operative data was observed 
despite an increase in diameter during follow-up that was controlled by endoscopic therapy. 
Conclusion
variceal calibers when comparing pre-operative and early or late post-operative diameters. 
The comparison between the portal pressure drop and the rebleeding rates was also not 

HEADINGS: Schistosomiasis mansoni. Portal hypertension. Surgery. Portal pressure. 
Esophageal and gastric varices.

RESUMO - Racional: O tratamento de escolha para pacientes com hipertensão portal 
esquistossomótica com sangramento de varizes é a desconexão ázigo-portal mais 
esplenectomia (DAPE) associada à terapia endoscópica. Porém, estudos mostram aumento 
do calibre das varizes em alguns pacientes durante o seguimento em longo prazo. Objetivo: 
Avaliar o impacto da DAPE e tratamento endoscópico pós-operatório no comportamento 
das varizes esofágicas e recidiva hemorrágica, de pacientes esquistossomóticos. Métodos: 
Foram estudados 36 pacientes com seguimento superior a cinco anos, distribuídos em 
dois grupos: queda da pressão portal abaixo de 30% e acima de 30% comparados com o 
calibre das varizes esofágicas no pós-operatório precoce e tardio além do índice de recidiva 
hemorrágica. Resultados
esofágicas que, durante o seguimento aumentaram de calibre e foram controladas com 

o comportamento do calibre das varizes no pós-operatório precoce nem tardio nem os 
índices de recidiva hemorrágica. Conclusão

operatórios precoces ou tardios. A comparação entre a queda de pressão do portal e as 

DESCRITORES: Esquistossomose mansoni. Hipertensão portal. Cirurgia. Pressão na veia porta. Varizes esofágicas 
e gástricas.

1/4ABCD Arq Bras Cir Dig 2021;34(2):e1581

Perspectiva
Este estudo avaliou o impacto tardio no índice 
de ressangramento de pacientes submetidos ao 
tratamento cirúrgico e endoscópico. A queda na 

variação do calibre das varizes quando comparado 
o seu diâmetro no pré e pós-operatório precoce e 
tardio. A comparação entre a queda de pressão 
portal e as taxas de ressangramento, também 

evidenciar se apenas a terapia endoscópica, ou 
operações menos complexas poderão controlar o 
sangramento das varizes.

Evolução do calibre das varizes no período pré e pós-
operatório precoce  e tardio

Mensagem central
A desconexão ázigo-portal e esplenectomia 
apresenta importante impacto na diminuição 
precoce do calibre das varizes esofágicas na 
esquistossomose; entretanto, parece que a 
associação com a terapia endoscópica é a maior 
responsável pelo controle da recidiva hemorrágica.

Statistical analyses for quantitative data were performed 
using GraphPad Prism 10 version 10.0.1 (GraphPad by Dot-
matics, Boston, MA, USA), while qualitative data and PCAs 
were executed in R software, version 4.3.2 (https://www.r-
project.org/about.html).

RESULTS
Eighty-two patients were included in the present study, 

and their general characteristics are presented in Table 1. Most 
of the data obtained in this retrospective longitudinal docu-
mentary analysis were from women, and the BMI of the eli-
gible participants was 40.13±4.60, with the majority classified 
with grade 3 obesity. The most performed surgical procedure 
was RYGB (78%), and hepatic steatosis was present in 91.5% 
of the patients. Thirty-one-point-seven percent (31.7%) of the 
patients displayed hypertension (Table 1).

Using the criteria proposed by the Joint Scientific State-
ment for Defining Phenotypes18, before the bariatric surger-
ies, 22% (n=18) of the subjects were characterized as MHO 
and 78% (n=64) as MUO (Table 1). The age and SBP were 
21.9% and 5.6% higher, respectively, in the MUO group 
when compared to the MHO. Additionally, 40.6% of the 

MUO group had hypertension. The steatosis scoring and 
other biometric parameters did not differ between the two 
phenotypes (Table 1).

Table 2 shows that in the preoperative period, MUO sub-
jects exhibited higher NC and VAI when compared to MHO 
subjects. The body mass, BMI, HC, WC, body fat, MM, FFM, 
and BMR did not differ between MUO and MHO groups in 
the preoperative period. One year after bariatric procedures, 
within the same phenotype analyzed, it was observed that the 
surgery efficiently reduced all biometric parameters available 
(Table 2). In addition, no differences in anthropometric and 
body mass composition parameters were observed between 
MUO and MHO subjects after one year of bariatric surgery. 

Regarding plasma biochemical data in the preoperative pe-
riod, MUO patients showed increased glycemia, insulinemia, 
HOMA-IR, VLDL, TG, ALT, GGT, ferritin, and urea, and 
reduced HDLc plasma levels, when compared to the MHO 
subjects (Table 3). After 1 year of bariatric surgery, MUO sub-
jects displayed amelioration of various plasma biochemical pa-
rameters, showing reduced glycemia, insulinemia, HOMA-IR, 
total CHOL, LDLc, VLDL, AST, GGT, ferritin, creatinine, 
and urea plasma levels, while an increase in HDLc circulat-
ing levels was observed when compared with their data in the 

Table 1. General characteristics of all eligible participants and in the metabolically healthy obese and metabolically unhealthy 
obese phenotypes observed before the bariatric procedure.

 
Total
n=82

(100%)

MHO
n=18
(22%)

MUO
n=64
(78%)

p-value
MHOxMUO

Gender n (%)

Women 69 (84.10) 16 (88.90) 53 (82.80)
0.5329*

Men 13 (15.90) 2 (11.10) 11 (17.20)

Age (years) 37.62±10.60 32.00±6.70 39.00±11.00 0.0195†

High (m) 1.65±0.08 1.66±0.07 1.64±0.08 0.4692‡

Weight (kg) 109.5±18.5 110.0±18.0 109.0±19.0 0.9108†

BMI (kg/m2) 40.13±4.60 39.90±4.90 40.20±4.50 0.7613†

Obesity grade n (%)

Grade I 5 (6.10) 2 (11.20) 3 (4.70)

0.7022‡Grade II 35 (42.70) 8 (44.40) 29 (45.30)

Grade III 42 (51.20) 8 (44.40) 32 (50.00)

Type of surgery , n (%)

RYGB 64 (78.00) 14 (77.80) 50 (78.10)
0.9749*

SG 18 (22.00) 4 (22.20) 14 (21.90)

Hepatic steatosis

Present, n (%) 75 (91.50) 16 (88.90) 59 (92.20)
0.6581*

Absent, n (%) 7 (8.50) 2 (11.11) 5 (7.81)

Hypertension n (%)

Present 26 (31.7) 0 (0.00) 26 (40.62) 0.0011*

Absent 56 (68.3) 18 (100.00) 38 (59.37) 0.1143*

SBP (mmHg) 127±9.40 123±7.80 130±11.00 0.0235†

DBP (mmHg) 81±5.90 80±4.00 82±6.30 0.4363†

The data are presented as n (%) or means±SD. 
SD: standard deviation.
*ꭓ2 test for Independence; †Mann-Whitney test; ‡Student’s t-test; ‡Wilcoxon-Mann-Whitney test.
MHO: metabolically healthy obese; MUO: metabolically unhealthy obese; BMI: body mass index; RYGB: Roux-en-Y gastric bypass; SG: sleeve gastrectomy; 
SBP: systolic blood pressure; DBP: diastolic blood pressure.
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preoperative period (Table 3). In the MHO group, there were 
observed reductions in plasma total CHOL, LDL, VLDL, 
TG, and GGT concentrations after one year of the operation. 
However, when comparing MUO and MHO subjects, it was 
observed that MUO individuals, still after 1 year of bariatric 
operation, exhibited higher plasma levels of AST, ALT, and 
ferritin than those observed for MHO (Table 3).

To explore the variation in MHO and MUO individuals 
before and after the bariatric procedure, PCA was utilized 
(Figure 1). The X-axis represents glycemic homeostasis and 
anthropometry, explaining 55.1% of the total data variation 
(eigenvalue=4.96). The Y-axis represents plasma lipids, ex-
plaining 10.9% of the total data variation (eigenvalue=0.98). 
Together, these two dimensions explain 66% of the total data 
variance. The ellipses indicate some overlap but also reveal 
clear distinctions between the pre- and post-intervention 
states in the MHO and MUO groups. MHO individuals 
exhibited less variation and more controlled changes post-
intervention, while MUO individuals showed greater disper-
sion in metabolic and anthropometric characteristics, indi-
cating that bariatric surgeries may have differential effects on 
MHO and MUO individuals. 

Hepatic steatosis was an obesity comorbidity present in 
both MHO and MUO groups (Table 1), and as can be ob-
served in Figure 2, prior to the bariatric intervention, 11.1% 
of MHO did not exhibit steatosis, 33.3, 33.3, and 22.3% 

displayed grades 1, 2, and 3 of steatosis, respectively (Fig-
ure 2A). In addition, only 7.8% of MUO subjects did not 
present hepatic steatosis, and 23.4%, 39.1%, and 29.7% ex-
hibited grades 1, 2, and 3 steatosis (Figure 2B). Remarkably, 
1-year post-bariatric procedure, 94.4% of MHO subjects did 
not show hepatic steatosis, and only 5.6% of MHO group 
displayed mild (grade 1) steatosis (Figure 2A). For the MUO 
group, bariatric surgeries also ameliorated hepatic steatosis, 
since 70.3% of MUO subjects did not display steatosis, 28.1% 
exhibited mild (grade 1) steatosis, and 1.6% showed moderate 
(grade 2) steatosis (Figure 2B). But is important to highlight 
that after 1 year of the surgical procedure, the percentage of 
hepatic steatosis in MUO groups, was statistically significantly 
higher than those observed for MHO (p<0.03, p>0.05).

DISCUSSION
This study analyzed a series composed of 82 people with 

obesity, of whom 78% were classified as MUO and 22% were 
categorized as MHO. Such percentage is in accordance with 
the early reports of the prevalence of these obesity phenotypes, 
showing sample variation from 18 to 36% for the MHO sub-
jects and from 64 to 82% for the MUO5,6,11,21,22,24,26,29. Also, 
here, the eligible participants are predominantly women, con-
stituting 84.1% of the total sample, irrespective of the obesity 
phenotype. This women prevalence also was obtained by other 

Table 2. Anthropometric characteristics and body composition in metabolically healthy obese (n=18) and metabolically 
unhealthy obese (n=64) phenotypes in pre- and postoperative periods.

  Groups Preoperative 
period

p-value
Preoperative

MHO x 
MUO

Postoperative 
period

p-value
Postoperative
MHO x MUO

Delta values

p-value
Preoperative

x
Postoperative

Weight (kg)
MHO 110.10±18.20

0.9108*
71.70±13.80

0.7749†
-38.38±11.25 <0.0001†

MUO 109.30±18.70 74.20±18.00 -35.09±9.20 <0.0001†

BMI
MHO 39.90±4.90

0.7613*
26.00±4.20

0.2572†
-13.89±3.58 <0.0001†

MUO 40.20±4.50 27.10±4.70 -13.10±3.23 <0.0001†

NC (cm)
MHO 38.80± 2.00

0.0347†
33.20±3.00

0.0943†
-5.67±2.64 <0.0001†

MUO 41.00±3.80 34.90±3.90 -6.07±2.17 <0.0001†

WC (cm)
MHO 110.90±12.60

0.8133†
79.20±9.80

0.1233†
-31.69±11.57 <0.0001†

MUO 111.00±12.8 84.50±13.60 -26.53±10.50 <0.0001*

RC (cm)
MHO 131.60±8.80

0.3375†
101.20±8.70

0.8046†
-30.44±9.22 <0.0001†

MUO 129.20±9.70 102.50±10.60 -26.70±8.22 <0.0001†

VAI
MHO 2.90±0.90

0.0001*
2.00±0.80

0.0650†
-0.88±0.72 0.0001†

MUO 5.70±4.50 2.90±1.70 -2.71±3.96 <0.0001†

Body fat (%)
MHO 49.00±4.20

0.6387†
33.50±8.80

0.6644*
-15.48±6.27 <0.0001*

MUO 47.80±5.40 32.50±8.80 -15.27±6.95 <0.0001†

MM (kg)
MHO 30.80±5.40

0.7202†
25.90±5.40

0.4749†
-4.92±2.86 <0.0001*

MUO 31.80±7.50 27.20±6.06 -4.59±3.23 <0.0001†

FFM (kg)
MHO 55.90±9.20

0.9491†
47.40±8.90

0.4819†
-8.48±4.15 <0.0001*

MUO 56.90±12.40 49.30±11.20 -7.55±4.70 <0.0001†

BMR (kcal)
MHO 1546.00±203.20

0.6112†
1394.00±192.70

0.4345†
-151.90±110.90 <0.0001*

MUO 1593.00±284.8 1447.00±247.90 -145.50±97.29 <0.0001†

The data are means±SD. The Delta values are means±SD obtained by subtracting the postoperative values from the preoperative values. 
*Student’s t-test; †Mann-Whitney test.
SD: standard deviation; MHO: metabolically healthy obese; MUO: metabolically unhealthy obese; BMI: body mass index; NC: neck circumference; WC: waist 
circumference; RC: rip circumference; VAI: visceral adiposity index; MMM: muscle mass; FFM: fat-free mass; BMR: basal metabolic rate. 
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ABSTRACT - Background: The treatment of choice for patients with schistosomiasis with 
previous episode of varices is bleeding esophagogastric devascularization and splenectomy 
(EGDS) in association with postoperative endoscopic therapy. However, studies have shown 
varices recurrence especially after long-term follow-up. Aim: To assess the impact on 
behavior of esophageal varices and bleeding recurrence after post-operative endoscopic 
treatment of patients submitted to EGDS. Methods: Thirty-six patients submitted to EGDS 

portal pressure drop, more or less than 30%, and compared with the behavior of esophageal 
varices and the rate of bleeding recurrence. Results
late post-operative varices caliber when compared the pre-operative data was observed 
despite an increase in diameter during follow-up that was controlled by endoscopic therapy. 
Conclusion
variceal calibers when comparing pre-operative and early or late post-operative diameters. 
The comparison between the portal pressure drop and the rebleeding rates was also not 

HEADINGS: Schistosomiasis mansoni. Portal hypertension. Surgery. Portal pressure. 
Esophageal and gastric varices.

RESUMO - Racional: O tratamento de escolha para pacientes com hipertensão portal 
esquistossomótica com sangramento de varizes é a desconexão ázigo-portal mais 
esplenectomia (DAPE) associada à terapia endoscópica. Porém, estudos mostram aumento 
do calibre das varizes em alguns pacientes durante o seguimento em longo prazo. Objetivo: 
Avaliar o impacto da DAPE e tratamento endoscópico pós-operatório no comportamento 
das varizes esofágicas e recidiva hemorrágica, de pacientes esquistossomóticos. Métodos: 
Foram estudados 36 pacientes com seguimento superior a cinco anos, distribuídos em 
dois grupos: queda da pressão portal abaixo de 30% e acima de 30% comparados com o 
calibre das varizes esofágicas no pós-operatório precoce e tardio além do índice de recidiva 
hemorrágica. Resultados
esofágicas que, durante o seguimento aumentaram de calibre e foram controladas com 

o comportamento do calibre das varizes no pós-operatório precoce nem tardio nem os 
índices de recidiva hemorrágica. Conclusão

operatórios precoces ou tardios. A comparação entre a queda de pressão do portal e as 

DESCRITORES: Esquistossomose mansoni. Hipertensão portal. Cirurgia. Pressão na veia porta. Varizes esofágicas 
e gástricas.
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Perspectiva
Este estudo avaliou o impacto tardio no índice 
de ressangramento de pacientes submetidos ao 
tratamento cirúrgico e endoscópico. A queda na 

variação do calibre das varizes quando comparado 
o seu diâmetro no pré e pós-operatório precoce e 
tardio. A comparação entre a queda de pressão 
portal e as taxas de ressangramento, também 

evidenciar se apenas a terapia endoscópica, ou 
operações menos complexas poderão controlar o 
sangramento das varizes.

Evolução do calibre das varizes no período pré e pós-
operatório precoce  e tardio

Mensagem central
A desconexão ázigo-portal e esplenectomia 
apresenta importante impacto na diminuição 
precoce do calibre das varizes esofágicas na 
esquistossomose; entretanto, parece que a 
associação com a terapia endoscópica é a maior 
responsável pelo controle da recidiva hemorrágica.

studies, showing that women represent between 57 and 76% 
of the sample analyzed regarding to MH and MU obesity phe-
notypes24,26. In addition, as previously reported5,22,24,26 here the 
MHO group also consisted of younger subjects than those in 
the MUO. This higher incidence of younger subjects in the 
MHO group may be justified by the fact that this phenotype 
represents a transitional state toward the MUO phenotype, con-
tingent upon the duration of exposure to obesity. The transition 
from the MHO to the MUO phenotype, when the disease is 
not controlled, seems to occur within a period of 7–8 years1.

The bioimpedance performed in the preoperative period 
demonstrated a similar fat distribution among MHO and 
MUO subjects (Table 2). However, NC and VAI in the MUO 
subjects were significantly higher than those in the MHO 
group. Although the NC values in both groups exceeded the 

cutoffs considered safe for cardiovascular health23, the NC in 
the MUO group was about 5.7% higher than in the MHO 
group, suggesting a higher risk of developing cardiovascular 
diseases and obstructive sleep apnea. The increased VAI in 
MUO subjects aids in differentiating between obesity phe-
notypes, being a useful tool for diagnosing body fat distribu-
tion, particularly subcutaneous fat, and its potential role in the 
pathogenesis of obesity-related comorbidities3. 

Data of the postoperative period demonstrated that bariat-
ric surgery led to a similar BW loss and reductions in adipos-
ity and anthropometric indices in MUO and MHO subjects. 
These results agree with early studies that observed similar BW 
loss in MHO and MUO subjects after 1 year of bariatric sur-
gery12,19, demonstrating that bariatric surgery has similar ben-
efits on biometric parameters of MUO and MHO subjects.

Table 3. Plasma biochemical parameters in metabolically healthy obese (n=18) and metabolically unhealthy obese (n=64) 
phenotypes in pre- and postoperative periods.

Groups 
(n) Preoperative

p-value
Preoperative

MHO x 
MUO

Postoperative
p-value

Postoperative
MHO x MUO

Delta values

p-value
Preoperative

x
Postoperative

Glucose  
(mg/dL)

MHO 85.7±6.2
<0.0001*

83.5±7.4
0.5799*

-2.23±8.68 0.2916†

MUO 106.6±33.8 84.7±10.5 -21.92±28.27 <0.0001†

Insulin (U/mL)
MHO 11.6±8.3

0.0083*
6.3±4.2

0.3549*
-4.17±11.00 0.2734*

MUO 21.5±13.0 7.2±4.4 -13.97±11.75 <0.0001*

HOMA-IR
MHO 2.4±1.9

0.0028*
1.3±0.9

0.3650*
-0.89±2.42 0.3396*

MUO 5.7±4.3 1.5±1.0 -4.20±3.84 <0.0001*

CHOL (mg/dL)
MHO 189.5±35.1

0.9923*
160.6±20.0

0.5918*
-28.95±29.85 0.0008*

MUO 189.6±32.3 159.8±30.2 -29.78±35.56 <0.0001†

LDLc (mg/dL)
MHO 109.0±28.2

0.6190*
82.7±24.0

0.5439 b
-26.32±27.03 0.0007†

MUO 111.3±31.9 87.0±27.3 -24.27±36.07 <0.0001*

HDLc (mg/dL)
MHO 60.1±13.2

<0.0001*
63.2±13.4

0.0891*
3.08±11.82 0.5014*

MUO 45.4±11.0 56.5±13.7 11.11±12.21 <0.0001*

VLDL (mg/dL)
MHO 19.4±5.1

0.0034*
14.8±4.7

0.1294*
-4.64±5.85 <0.0001*

MUO 28.4±14.0 17.8±7.7 -10.61±11.33 0.0039*

TG (mg/dL)
MHO 97.0±25.6

0.0034*
73.7 ± 23.6

0.1128*
-23.21 ± 29.23 0.0040*

MUO 142.0±70.2 89.3±38.6 -52.67±56.90 <0.0001*

AST (U/L)
MHO 22.8±14.0

0.1026*
17.6±3.9

0.0077*
-5.23±11.99 0.1778*

MUO 26.1±11.4 25.7±19.1 -0.36±22.97 0.0942*

ALT (U/L)
MHO 24.6±16.0

0.0451*
19.20±5.80

0.0174*
-5.39±13.84 0.3463*

MUO 31.8±16.4 25.90±13.50 -5.92±20.10 0.0066*

GGT (U/L)
MHO 29.5±29.4

0.0036*
16.40±11.90

0.0642*
-13.08±20.10 0.0007*

MUO 35.6±14.7 19.50±13.40 -16.16±16.26 <0.0001*

Ferritin  
(ng/mL)

MHO 67.2±61.3
0.0005*

68.40±79.90
0.0049*

-16.84±59.12 0.6441*

MUO 172.9±172.0 140.80±122.20 -36.21±117.20 0.0046*

Creatinine 
(mg/dL)

MHO 0.78±0.14
0.6122†

0.76±0.14
0.8636*

-0.02±0.12 0.5499†

MUO 0.80±0.20 0.76±0.15 -0.045±0.13 0.0066*

Urea (mg/dL)
MHO 25.2±9.2

0.0361*
26.7±8.1

0.2429*
1.39±12.88 0.4789*

MUO 28.0±7.6 24.0±7.3 -4.02±8.38 0.0003*

The data are means±SD. The Delta values are means±SD obtained by subtracting the postoperative values from the preoperative values.
*Mann-Whitney test; †Student’s t-test. 
MHO: metabolically healthy obese; MUO: metabolically unhealthy obese; HOMA-IR: omeostasis model assessment of insulin resistance; CHOL: choles-
terol; LDL: low-density lipoprotein; HDL: high-density lipoprotein; VLDL: very low-density lipoprotein; TG: triglycerides; AST: aspartate aminotransferase; 
ALT: alanine aminotransferase; GGT: gamma-glutamyl transferase.  
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The comparison between the portal pressure drop and the rebleeding rates was also not 
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das varizes esofágicas e recidiva hemorrágica, de pacientes esquistossomóticos. Métodos: 
Foram estudados 36 pacientes com seguimento superior a cinco anos, distribuídos em 
dois grupos: queda da pressão portal abaixo de 30% e acima de 30% comparados com o 
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de ressangramento de pacientes submetidos ao 
tratamento cirúrgico e endoscópico. A queda na 

variação do calibre das varizes quando comparado 
o seu diâmetro no pré e pós-operatório precoce e 
tardio. A comparação entre a queda de pressão 
portal e as taxas de ressangramento, também 

evidenciar se apenas a terapia endoscópica, ou 
operações menos complexas poderão controlar o 
sangramento das varizes.

Evolução do calibre das varizes no período pré e pós-
operatório precoce  e tardio

Mensagem central
A desconexão ázigo-portal e esplenectomia 
apresenta importante impacto na diminuição 
precoce do calibre das varizes esofágicas na 
esquistossomose; entretanto, parece que a 
associação com a terapia endoscópica é a maior 
responsável pelo controle da recidiva hemorrágica.

Plasma parameters regarding glucose and lipid homeosta-
sis are used to differentiate the two obesity phenotypes6,22,24. 
As expected11,22, the MUO group, in the preoperative period, 
exhibited higher levels of blood glucose, insulin, HOMA-IR, 
TG, VLDL, GGT, ALT, ferritin, and urea than those observed 
for the MHO group, along with a reduction in HDL. After 
1 year of bariatric operations, despite MUO subjects exhibit-
ing glycemia, insulin sensitivity, lipid profiles, and urea plasma 
levels similar to those of MHO, they yet displayed AST, ALT, 
and ferritin plasma concentrations higher than MHO sub-
jects, indicating that the bariatric procedure does not recover 
the low-grade inflammation and liver injury in MUO sub-
jects. In addition, as observed by PCA, MUO subjects showed 
greater dispersion in their plasma metabolic and anthropo-
metric characteristics, while MHO individuals exhibited less 
variation and more controlled changes after the bariatric oper-
ation, indicating that surgical interventions may have different 
effects on MHO and MUO individuals on such parameters. 

Obesity progression is associated with ectopic fat deposition, 
especially in the liver, contributing to NAFLD development. 
This disease comprises one or various impairments in hepatic 

fatty acid metabolism, which lead to increased lipid deposition 
in hepatocytes, characterizing the first stage of the disease called 
simple hepatic steatosis. Such a condition can induce hepatic in-
flammation and fibrosis, progressing the disease to nonalcoholic 
steatohepatitis, which can progress to cirrhosis, and increase the 
risk of hepatocellular carcinoma4,8,28. Here, most of the MHO 
and MUO subjects in the preoperative period exhibited hepatic 
steatosis. After 1 year of bariatric surgery, hepatic steatosis was 
ameliorated in both obesity phenotypes, but approximately 
30% of MUO subjects still exhibited hepatic steatosis. The liter-
ature lacks comparisons of the effects of bariatric surgery on he-
patic steatosis according to different obesity phenotypes. Some 
early reports indicate that after 1 year of RYGB25 or SG13, some 
subjects still had hepatic steatosis and elevated plasma markers 
of liver injury. Our results suggest that most subjects exhibit-
ing steatosis after bariatric surgery are from the MUO group. 
This indicates that this obesity phenotype may require a longer 
time to achieve disease remission and/or additional therapeutic 
interventions to improve liver health. 

Finally, it is important to mention that despite the new data 
obtained in this study regarding bariatric effectiveness on MHO 
and MUO phenotypes, the study had several limitations. First, 
the sample size is small and predominantly of women, which 
prevented us from determining sex-specific differences. Second, 
as this was a retrospective study, we were limited to the biochemi-
cal data available in the medical records. Additional inflamma-
tory markers, such as C-reactive protein, could have provided 
more comprehensive insights. Third, although the private service 
where the study was conducted performs a high number of bar-
iatric surgeries, the most performed procedure was RYGB. Con-
sequently, we were unable to determine which surgical type was 
more effective in improving the parameters analyzed in MHO 
and MUO subjects. Fourth, hepatic steatosis was assessed using 
ultrasound, which does not allow for the precise classification of 
NAFLD, since it is possible that MUO patients had non-alco-
holic steatohepatitis rather than just hepatic steatosis.

CONCLUSIONS
Bariatric surgery led to a similar effectiveness in weight 

loss, reductions in adiposity and anthropometric indices, and 
improvement in plasma glucose, lipids, insulin sensitivity, and 
renal parameters among MUO and MHO subjects. However, 
the effects of bariatric surgery between the MUO and MHO 
phenotypes differed significantly on hepatic steatosis and bio-
chemical parameters of inflammation and liver damage, indi-
cating that 1 year of the surgical intervention has better out-
comes on hepatic steatosis in MHO subjects.
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Figure 1. Principal component analysis (PCA). Ordination 
diagram of eigenvalues and eigenvectors, showing ellipses 
that separate the groups according to the periods pre and 
post-surgery. 

LDL: low-density lipoprotein; BMI: body mass index; WC: waist circumference; 
NC: neck circumference; TG: triglycerides; HDL: high-density lipoprotein.

Figure 2. Hepatic steatosis grades. Histogram representing 
the percentage of hepatic steatosis grades in metabolically 
healthy obese (A) and metabolically unhealthy obese (B) sub-
jects in pre- and postoperative period.

MHO: metabolically healthy obese; MUO: metabolically unhealthy obese.

Effectiveness of bariatric surgery on body mass, biochemical parameters, and steatosis in metabolically healthy vs. unhealthy obesity

7/9



Trabalho realizado no 1Serviço de Cirurgia Geral e Aparelho Digestivo, Departamento de Clínica Cirúrgica, Faculdade de Medicina, Universidade Federal de Goiás, Goiânia, GO, 
Brasil; 2Serviço de Endoscopia, Hospital das Clínicas e Departamento de Gastroenterologia, Faculdade de Medicina, Universidade de São Paulo, São Paulo, SP, Brasil; 3Serviço de 
Cirurgia do Fígado, Hospital das Clínicas e Departamento de Gastroenterologia, Faculdade de Medicina, Universidade de São Paulo, São Paulo, SP, Brasil 

Como citar esse artigo: de Biase Silva-Neto WB, Quirese C, De Moura EGH, Coelho FF, Herman P. A queda da pressão portal após desvascularização esofagogástrica e esplenectomia 

/10.1590/0102-672020210001e1581

A QUEDA DA PRESSÃO PORTAL APÓS DESVASCULARIZAÇÃO 
ESOFAGOGÁSTRICA E ESPLENECTOMIA INFLUENCIA A VARIAÇÃO 
DO CALIBRE DAS VARIZES E AS TAXAS DE RESSANGRAMENTO NA 
ESQUISTOSSOMOSE NO SEGUIMENTO EM LONGO PRAZO?
Does the drop in portal pressure after esophagogastric devascularization and splenectomy 
variation of variceal calibers and the rebleeding rates in schistosomiasis in late follow-up?

Walter de Biase SILVA-NETO1 , Claudemiro QUIRESE1 , Eduardo Guimarães Horneaux de MOURA2 , 
Fabricio Ferreira COELHO3 , Paulo HERMAN3

Recebido para publicação: 17/09/2020
Aceito para publicação: 14/12/2020

Correspondência:
Walter De Biase da Silva Neto
E-mail: wbiase123@gmail.com; 
biase@terra.com.br

www.instagram.com/abcdrevista www.facebook.com/abcdrevista www.twitter.com/abcdrevista

ABSTRACT - Background: The treatment of choice for patients with schistosomiasis with 
previous episode of varices is bleeding esophagogastric devascularization and splenectomy 
(EGDS) in association with postoperative endoscopic therapy. However, studies have shown 
varices recurrence especially after long-term follow-up. Aim: To assess the impact on 
behavior of esophageal varices and bleeding recurrence after post-operative endoscopic 
treatment of patients submitted to EGDS. Methods: Thirty-six patients submitted to EGDS 

portal pressure drop, more or less than 30%, and compared with the behavior of esophageal 
varices and the rate of bleeding recurrence. Results
late post-operative varices caliber when compared the pre-operative data was observed 
despite an increase in diameter during follow-up that was controlled by endoscopic therapy. 
Conclusion
variceal calibers when comparing pre-operative and early or late post-operative diameters. 
The comparison between the portal pressure drop and the rebleeding rates was also not 

HEADINGS: Schistosomiasis mansoni. Portal hypertension. Surgery. Portal pressure. 
Esophageal and gastric varices.

RESUMO - Racional: O tratamento de escolha para pacientes com hipertensão portal 
esquistossomótica com sangramento de varizes é a desconexão ázigo-portal mais 
esplenectomia (DAPE) associada à terapia endoscópica. Porém, estudos mostram aumento 
do calibre das varizes em alguns pacientes durante o seguimento em longo prazo. Objetivo: 
Avaliar o impacto da DAPE e tratamento endoscópico pós-operatório no comportamento 
das varizes esofágicas e recidiva hemorrágica, de pacientes esquistossomóticos. Métodos: 
Foram estudados 36 pacientes com seguimento superior a cinco anos, distribuídos em 
dois grupos: queda da pressão portal abaixo de 30% e acima de 30% comparados com o 
calibre das varizes esofágicas no pós-operatório precoce e tardio além do índice de recidiva 
hemorrágica. Resultados
esofágicas que, durante o seguimento aumentaram de calibre e foram controladas com 

o comportamento do calibre das varizes no pós-operatório precoce nem tardio nem os 
índices de recidiva hemorrágica. Conclusão

operatórios precoces ou tardios. A comparação entre a queda de pressão do portal e as 

DESCRITORES: Esquistossomose mansoni. Hipertensão portal. Cirurgia. Pressão na veia porta. Varizes esofágicas 
e gástricas.

1/4ABCD Arq Bras Cir Dig 2021;34(2):e1581

Perspectiva
Este estudo avaliou o impacto tardio no índice 
de ressangramento de pacientes submetidos ao 
tratamento cirúrgico e endoscópico. A queda na 

variação do calibre das varizes quando comparado 
o seu diâmetro no pré e pós-operatório precoce e 
tardio. A comparação entre a queda de pressão 
portal e as taxas de ressangramento, também 

evidenciar se apenas a terapia endoscópica, ou 
operações menos complexas poderão controlar o 
sangramento das varizes.

Evolução do calibre das varizes no período pré e pós-
operatório precoce  e tardio

Mensagem central
A desconexão ázigo-portal e esplenectomia 
apresenta importante impacto na diminuição 
precoce do calibre das varizes esofágicas na 
esquistossomose; entretanto, parece que a 
associação com a terapia endoscópica é a maior 
responsável pelo controle da recidiva hemorrágica.

REFERENCES
1.	 Achilike I, Hazuda HP, Fowler SP, Aung K, Lorenzo C. 

Predicting the development of the metabolically healthy 
obese phenotype. Int J Obes (Lond). 2015;39(2):228-34. 
https://doi.org/10.1038/ijo.2014.113  

2.	 Alberti KGMM, Eckel RH, Grundy SM, Zimmet PZ, Clee-
man JI, Donato KA, et al. Harmonizing the metabolic syn-
drome: a joint interim statement of the International Diabe-
tes Federation Task Force on Epidemiology and Prevention; 
National Heart, Lung, and Blood Institute; American Heart 
Association; World Heart Federation; International Athero-
sclerosis Society; and International Association for the Study 
of Obesity. Circulation. 2009;120(16):1640-5. https://doi.
org/10.1161/CIRCULATIONAHA.109.192644  

3.	 Amato MC, Giordano C, Pitrone M, Galluzzo A. Cut-off 
points of the visceral adiposity index (VAI) identifying a 
visceral adipose dysfunction associated with cardiometabolic 
risk in a Caucasian Sicilian population. Lipids Health Dis. 
2011;10:183. https://doi.org/10.1186/1476-511X-10-183  

4.	 Badmus OO, Hillhouse SA, Anderson CD, Hinds TD, Stec 
DE. Molecular mechanisms of metabolic associated fatty 
liver disease (MAFLD): functional analysis of lipid metabo-
lism pathways. Clin Sci (Lond). 2022;136(18):1347-66. 
https://doi.org/10.1042/CS20220572  

5.	 Barzin M, Aryannezhad S, Khalaj A, Mahdavi M, Val-
izadeh M, Ghareh S, et al. Effects of bariatric surgery in 
different obesity phenotypes: Tehran Obesity Treatment 
Study (TOTS). Obes Surg. 2020;30(2):461-9. https://doi.
org/10.1007/s11695-019-04182-y.

6.	 Cătoi AF, Busetto L. Metabolically healthy obesity and bar-
iatric surgery. Obes Surg. 2019;29(9):2989-3000. https://
doi.org/10.1007/s11695-019-03964-8 

7.	 Concon Filho A, Damous SHB, Otoch JP, Coronado MB, 
Zotarelli Filho IJ, Galvão Neto MP, et  al. Retrospective 
longitudinal and comparative observational study between 
gastric bypass surgery and sleeve gastrectomy: 5-year post-
operative follow-up. Arq Bras Cir Dig. 2025;38:e1885. 
https://doi.org/10.1590/0102-67202025000016e1885 

8.	 Contos MJ, Choudhury J, Mills AS, Sanyal AJ. The histo-
logic spectrum of nonalcoholic fatty liver disease. Clin Liver 
Dis. 2004;8(3):481-500, vii. https://doi.org/10.1016/j.
cld.2004.04.013  

9.	 Frey S, Patouraux S, Debs T, Gugenheim J, Anty R, Ian-
nelli A. Prevalence of NASH/NAFLD in people with obe-
sity who are currently classified as metabolically healthy. 
Surg Obes Relat Dis. 2020;16(12):2050-7. https://doi.
org/10.1016/j.soard.2020.07.009  

10.	 GBD 2015 Obesity Collaborators; Afshin A, Forouzanfar MH, 
Reitsma MB, Sur P, Estep K, et al. Health effects of overweight 
and obesity in 195 countries over 25 years. N Engl J Med. 
2017;377(1):13-27. https://doi.org/10.1056/NEJMoa1614362  

11.	 Genua I, Tuneu L, Ramos A, Stantonyonge N, Caimari F, Balagué 
C, et al. Effectiveness of bariatric surgery in patients with the meta-
bolically healthy obese phenotype. Obes Surg. 2021;31(2):517-
22. https://doi.org/10.1007/s11695-020-04967-6  

12.	 Goday A, Julià H, Vargas-Machuca A, Pedro-Botet J, Be-
navente S, Ramon JM, et  al. Bariatric surgery improves 
metabolic and nonalcoholic fatty liver disease markers in 
metabolically healthy patients with morbid obesity at 5 
years. Surg Obes Relat Dis. 2021;17(12):2047-53. https://
doi.org/10.1016/j.soard.2021.07.021  

13.	 Goldoni MB, Fontes PRO, Guimarães MM, Diedrich-
Neto JA, Nogueira T, Teixeira UF, et al. Bypass vs. sleeve 
and its effects in non-alcoholic fatty liver disease: what is 
the best technique? Arq Bras Cir Dig. 2021;33(3):e1549. 
https://doi.org/10.1590/0102-672020200003e1549  

14.	 Grander C, Grabherr F, Moschen AR, Tilg H. Non-
alcoholic fatty liver disease: cause or effect of metabolic 
syndrome. Visc Med. 2016;32(5):329-34. https://doi.
org/10.1159/000448940  

15.	 Pereira LH, Barros F, Andrade TG, Oliveira Neto AA, 
Nogueira CAV, Valezi AC. Metabolic dysfunction-associ-
ated steatotic liver disease – assessment of patients with 
obesity and metabolic syndrome – guideline from the bra-
zilian society of bariatric and metabolic surgery. Arq Bras 
Cir Dig. 2024;37:e1821. https://doi.org/10.1590/0102-
6720202400028e1821 

16.	 Nor Hanipah Z, Rubino F, Schauer PR. Remission with 
an intervention: is metabolic surgery the ultimate solu-
tion? Endocrinol Metab Clin North Am. 2023;52(1):65-
88. https://doi.org/10.1016/j.ecl.2022.09.002  

17.	 Haskins IN, Chang J, Nor Hanipah Z, Singh T, Mehta N, 
McCullough AJ, et al. Patients with clinically metabolically 
healthy obesity are not necessarily healthy subclinically: 
further support for bariatric surgery in patients without 
metabolic disease? Surg Obes Relat Dis. 2018;14(3):342-6. 
https://doi.org/10.1016/j.soard.2017.11.032  

18.	 Iacobini C, Pugliese G, Fantauzzi CB, Federici M, Me-
nini S. Metabolically healthy versus metabolically un-
healthy obesity. Metabolism. 2019;92:51-60. https://doi.
org/10.1016/j.metabol.2018.11.009  

19.	 Jiménez A, Perea V, Corcelles R, Moizé V, Lacy A, Vidal 
J. Metabolic effects of bariatric surgery in insulin-sensitive 
morbidly obese subjects. Obes Surg. 2013;23(4):494-500. 
https://doi.org/10.1007/s11695-012-0817-7  

20.	 Katsuki A, Sumida Y, Gabazza EC, Murashima S, Fu-
ruta M, Araki-Sasaki R, et al. Homeostasis model assess-
ment is a reliable indicator of insulin resistance during 
follow-up of patients with type 2 diabetes. Diabetes 
Care. 2001;24(2):362-5. https://doi.org/10.2337/dia-
care.24.2.362 

21.	 Langroudi AP, Farzi Y, Masinaei M, Varniab ZS, Shahin S, 
Rashidi MM, et al. Exploring metabolically healthy obe-
sity: prevalence, characteristics, and cardiovascular risk 
in the Iranian population based on the STEPS 2021. J 
Diabetes Metab Disord. 2023;23(1):881-93. https://doi.
org/10.1007/s40200-023-01364-5  

22.	 Li M, Liu Y, Jin L, Zeng N, Wang L, Zhao K, et al. Meta-
bolic features of individuals with obesity referred for bar-
iatric and metabolic surgery: a cohort study. Obes Surg. 
2019;29(12):3966-77. https://doi.org/10.1007/s11695-
019-04067-0  

23.	 Lima M, Remacre TC, Rocha VS, Souza C, Ferreira M. 
Pontos de corte da circunferência do pescoço para identi-
ficação de excesso de peso em adultos: um estudo trans-
versal. Nutr Clín Diet Hosp. 2018;38(4):90-4. https://doi.
org/10.12873/384ticiane 

24.	 Loureiro LM, Cordeiro A, Mendes R, Luna M, Pereira S, 
Saboya CJ, et  al. Clinic, anthropometric and metabolic 
changes in adults with class iii obesity classified as metaboli-
cally healthy and metabolically unhealthy. Diabetes Metab 
Syndr Obes. 2019;12:2419-31. https://doi.org/10.2147/
DMSO.S210616  

﻿

8/9

https://doi.org/10.1038/ijo.2014.113
https://doi.org/10.1161/CIRCULATIONAHA.109.192644
https://doi.org/10.1161/CIRCULATIONAHA.109.192644
https://doi.org/10.1186/1476-511X-10-183
https://doi.org/10.1042/CS20220572
https://doi.org/10.1007/s11695-019-04182-y
https://doi.org/10.1007/s11695-019-04182-y
https://doi.org/10.1007/s11695-019-03964-8
https://doi.org/10.1007/s11695-019-03964-8
https://doi.org/10.1590/0102-67202025000016e1885
https://doi.org/10.1016/j.cld.2004.04.013
https://doi.org/10.1016/j.cld.2004.04.013
https://doi.org/10.1016/j.soard.2020.07.009
https://doi.org/10.1016/j.soard.2020.07.009
https://doi.org/10.1056/NEJMoa1614362
https://doi.org/10.1007/s11695-020-04967-6
https://doi.org/10.1016/j.soard.2021.07.021
https://doi.org/10.1016/j.soard.2021.07.021
https://doi.org/10.1590/0102-672020200003e1549
https://doi.org/10.1159/000448940
https://doi.org/10.1159/000448940
https://doi.org/10.1590/0102-6720202400028e1821
https://doi.org/10.1590/0102-6720202400028e1821
https://doi.org/10.1016/j.ecl.2022.09.002
https://doi.org/10.1016/j.soard.2017.11.032
https://doi.org/10.1016/j.metabol.2018.11.009
https://doi.org/10.1016/j.metabol.2018.11.009
https://doi.org/10.1007/s11695-012-0817-7
https://doi.org/10.2337/diacare.24.2.362
https://doi.org/10.2337/diacare.24.2.362
https://doi.org/10.1007/s40200-023-01364-5
https://doi.org/10.1007/s40200-023-01364-5
https://doi.org/10.1007/s11695-019-04067-0
https://doi.org/10.1007/s11695-019-04067-0
https://doi.org/10.12873/384ticiane
https://doi.org/10.12873/384ticiane
https://doi.org/10.2147/DMSO.S210616
https://doi.org/10.2147/DMSO.S210616


Trabalho realizado no 1Serviço de Cirurgia Geral e Aparelho Digestivo, Departamento de Clínica Cirúrgica, Faculdade de Medicina, Universidade Federal de Goiás, Goiânia, GO, 
Brasil; 2Serviço de Endoscopia, Hospital das Clínicas e Departamento de Gastroenterologia, Faculdade de Medicina, Universidade de São Paulo, São Paulo, SP, Brasil; 3Serviço de 
Cirurgia do Fígado, Hospital das Clínicas e Departamento de Gastroenterologia, Faculdade de Medicina, Universidade de São Paulo, São Paulo, SP, Brasil 

Como citar esse artigo: de Biase Silva-Neto WB, Quirese C, De Moura EGH, Coelho FF, Herman P. A queda da pressão portal após desvascularização esofagogástrica e esplenectomia 

/10.1590/0102-672020210001e1581

A QUEDA DA PRESSÃO PORTAL APÓS DESVASCULARIZAÇÃO 
ESOFAGOGÁSTRICA E ESPLENECTOMIA INFLUENCIA A VARIAÇÃO 
DO CALIBRE DAS VARIZES E AS TAXAS DE RESSANGRAMENTO NA 
ESQUISTOSSOMOSE NO SEGUIMENTO EM LONGO PRAZO?
Does the drop in portal pressure after esophagogastric devascularization and splenectomy 
variation of variceal calibers and the rebleeding rates in schistosomiasis in late follow-up?
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ABSTRACT - Background: The treatment of choice for patients with schistosomiasis with 
previous episode of varices is bleeding esophagogastric devascularization and splenectomy 
(EGDS) in association with postoperative endoscopic therapy. However, studies have shown 
varices recurrence especially after long-term follow-up. Aim: To assess the impact on 
behavior of esophageal varices and bleeding recurrence after post-operative endoscopic 
treatment of patients submitted to EGDS. Methods: Thirty-six patients submitted to EGDS 

portal pressure drop, more or less than 30%, and compared with the behavior of esophageal 
varices and the rate of bleeding recurrence. Results
late post-operative varices caliber when compared the pre-operative data was observed 
despite an increase in diameter during follow-up that was controlled by endoscopic therapy. 
Conclusion
variceal calibers when comparing pre-operative and early or late post-operative diameters. 
The comparison between the portal pressure drop and the rebleeding rates was also not 

HEADINGS: Schistosomiasis mansoni. Portal hypertension. Surgery. Portal pressure. 
Esophageal and gastric varices.

RESUMO - Racional: O tratamento de escolha para pacientes com hipertensão portal 
esquistossomótica com sangramento de varizes é a desconexão ázigo-portal mais 
esplenectomia (DAPE) associada à terapia endoscópica. Porém, estudos mostram aumento 
do calibre das varizes em alguns pacientes durante o seguimento em longo prazo. Objetivo: 
Avaliar o impacto da DAPE e tratamento endoscópico pós-operatório no comportamento 
das varizes esofágicas e recidiva hemorrágica, de pacientes esquistossomóticos. Métodos: 
Foram estudados 36 pacientes com seguimento superior a cinco anos, distribuídos em 
dois grupos: queda da pressão portal abaixo de 30% e acima de 30% comparados com o 
calibre das varizes esofágicas no pós-operatório precoce e tardio além do índice de recidiva 
hemorrágica. Resultados
esofágicas que, durante o seguimento aumentaram de calibre e foram controladas com 

o comportamento do calibre das varizes no pós-operatório precoce nem tardio nem os 
índices de recidiva hemorrágica. Conclusão

operatórios precoces ou tardios. A comparação entre a queda de pressão do portal e as 

DESCRITORES: Esquistossomose mansoni. Hipertensão portal. Cirurgia. Pressão na veia porta. Varizes esofágicas 
e gástricas.
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Perspectiva
Este estudo avaliou o impacto tardio no índice 
de ressangramento de pacientes submetidos ao 
tratamento cirúrgico e endoscópico. A queda na 

variação do calibre das varizes quando comparado 
o seu diâmetro no pré e pós-operatório precoce e 
tardio. A comparação entre a queda de pressão 
portal e as taxas de ressangramento, também 

evidenciar se apenas a terapia endoscópica, ou 
operações menos complexas poderão controlar o 
sangramento das varizes.

Evolução do calibre das varizes no período pré e pós-
operatório precoce  e tardio

Mensagem central
A desconexão ázigo-portal e esplenectomia 
apresenta importante impacto na diminuição 
precoce do calibre das varizes esofágicas na 
esquistossomose; entretanto, parece que a 
associação com a terapia endoscópica é a maior 
responsável pelo controle da recidiva hemorrágica.
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