[Ex2:mE  ABCD Arq Bras Cir Dig o .
il 2021,34(4)e1638 Original Article
ESEE  https://doi.org/10.1590/0102-672020210002e1638

THE SPLENIC INDEX AS PREDICTOR OF BLEEDING AND VARICEAL

RECURRENCE IN THE LATE FOLLOW-UP OF SCHISTOSOMOTIC
PATIENTS AFTER EXCLUSIVE ENDOSCOPIC TREATMENT

O INDICE ESPLENICO COMO PREDITOR DE SANGRAMENTO E RECIDIVA VARICOSA NO SEGUIMENTO TARDIO DE
PACIENTE ESQUISTOSSOMOTICOS APOS TRATAMENTO ENDOSCOPICO EXCLUSIVO
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ABSTRACT - BACKGROUND: Endoscopic treatment for esophageal variceal has been used as the main

intervention in patients with portal hypertension secondary to schistosomiasis, but with significant 100 |-

rates of recurrence of esophageal variceal and rebleeding. The long-term results of exclusive

endoscopic treatment are poorly studied as the relationship of the splenic dimensions in this context. 8oL

AIM: The aim of this study was to identify, through ultrasonography, whether the splenic index

and the longitudinal (craniocaudal) dimension of the spleen are the predictors of rebleeding and >

variceal recurrence in late follow-up of patients with nonoperated schistosomiasis, after endoscopic S 60

eradication of esophageal variceal. METHODS: This is a retrospective and observational study @ |

analyzing the medical records of patients diagnosed with hepatosplenic schistosomiasis. The receiver G 40f

operating characteristic curve was used to determine the best cutoff point for the mean splenic index @

as a predictor of recurrence and bleeding. Results: A follow-up of 54 patients were analyzed during 20L

the period from 2002 to 2018. The mean follow-up time was 8 years. The splenic index with value AUC =0,701
>144 was proved to be a sensitive test for rebleeding. In the analysis of the longitudinal dimension, ~ P =0,044
the spleen length of >20 cm showed a statistically significant test for recurrence of variceal and 0 | I I

a length >19 cm presented as a very sensitive and statistically significant test for rebleeding. 0 20 40 60 80 100

CONCLUSION: Splenic index and craniocaudal dimension analysis, obtained by ultrasonography, 100-Specificity

can predict recurrence of varicose veins and rebleeding after exclusive endoscopic treatment.
HEADINGS: Schistosomiasis. Hypertension, Portal. Esophageal and Gastric Varices. Hypersplenism.
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Figure 2 - ROC curve showing mean splenic
index for bleeding in schistosomal patients
with esophageal varices eradicated by exclusive
endoscopic treatment.

RESUMO - RACIONAL: O tratamento endoscépico das varizes esofagicas tem sido utilizado como
principal intervengdo em pacientes com hipertensao portal secundaria a esquistossomose, mas com

taxas significativas de recorréncia de varizes esofagicas e ressangramento. Os resultados em longo
prazo do tratamento endoscopico exclusivo sdo pouco estudados quanto a relagdo das dimensdes
esplénicas neste contexto. OBJETIVO: Avaliar, por meio da ultrassonografia, o indice esplénico e a
dimensao longitudinal (craniocaudal) do bago como preditores de ressangramento e recorréncia
de varizes no seguimento tardio de pacientes esquistossomoéticos ndo operados, apés erradicagdo
endoscopica das varizes esofagicas. METODOS: Estudo observacional retrospectivo por meio da
analise de prontuérios de pacientes com diagndstico de esquistossomose hepatoesplénica. A curva
ROC foi usada para determinar o melhor ponto de corte para o indice esplénico médio como preditor
de recorréncia e sangramento. RESULTADOS: Foram analisados 54 pacientes, durante o periodo
de 2002 a 2018. O tempo médio de seguimento foi de 8 anos. O indice esplénico provou ser um
teste sensivel em valores acima de 144 como preditor de ressangramento. Na anélise da dimenséo
longitudinal, o valor acima de 20 cm apresentou teste estatisticamente significativo para recorréncia
de varizes e valor acima de 19 cm apresentou-se como teste muito sensivel e estatisticamente
significativo para ressangramento. CONCLUSAO: A analise do indice esplénico e da dimenséo

Central message

The splenic index and one-dimensional
craniocaudal analysis of the spleen, obtained
by ultrasound, can predict the recurrence
of esophageal variceal and rebleeding after
exclusive endoscopic treatment.

Perspectives

The analysis of the splenic index showed strong
evidences to the therapeutic planning of
schistosomal patients with portal hypertension.

craniocaudal, obtidos por ultrassonografia, podem predizer recorréncia de varizes e ressangramento
apos erradicagdo endoscopica exclusiva.
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ORIGINAL ARTICLE

INTRODUCTION

Schistosomiasis is an acute and chronic parasitic disease
caused by trematode worms of the genus Schistosoma.
Estimates show that annually 220.8 million people in the
world need preventive treatment'®'24 |n Brazil, parasitosis is
exclusively caused by Schistosoma mansoni and it represents
an importantimpact on public health, accounting for 4 million
people infected and 20 million people exposed to infection™.
The most severe form is hepatosplenic schistosomiasis, which
is considered an important cause of morbidity and mortality
in 3-10% of those infected®'"?'. Chronic hepatosplenic
involvement describes a wide range of important clinical
manifestations, with portal hypertension being the main
cause of morbidity and mortality in these patients. With the
chronic evolution of the disease, these patients may develop
ascites, splenomegaly, portal thrombosis, and esophageal
and stomach variceal, with upper digestive hemorrhage
being the major cause of mortality?34'>'8, For this reason, the
development of methods for early diagnosis of complications
and effective treatment is the priority in the current medical
literature.

Endoscopic treatment of esophageal variceal has been used
as the main intervention in patients with portal hypertension
secondary to schistosomiasis. The evaluation of the long-
term results of exclusive endoscopic treatment in this group
of patients is still insufficient and controversial. Studies have
already demonstrated the importance of abdominal ultrasound
findings with Doppler in the diagnosis of schistosomiasis
in addition to the adequate reproducibility of this method;
however, there is still a lack of information on the prognostic
value and clinical applicability of these findings. Thus, it is
important to study the etiology of this disease and the values
of the splenic index as a predictor of response to treatment
in order to improve the quality of care and reduce mortality
and morbidity.

The aim of this study was to evaluate the long-term
follow-up of patients with hepatosplenic schistosomiasis who
underwent exclusive endoscopic treatment with the eradication
of esophageal variceal in terms of the ultrasound dimensions
of the spleen and their relationship with esophageal variceal
recurrence and rebleeding.

METHODS

Study sample and design

This is an observational, retrospective study, analyzing
the medical records of patients diagnosed with hepatosplenic
schistosomiasis who were followed up at the Outpatient Clinic
of the Surgical Gastroenterology Group at Escola Paulista de
Medicina — UNIFESP, from January 1, 2002 to January 1, 2019.

The patients who underwent exclusive endoscopic treatment
with eradication of esophageal variceal by elastic ligation and/or
sclerotherapy and who were followed up once yearly after the
eradication of variceal with ultrasound, upper gastrointestinal
endoscopy, laboratory tests, and clinical history were included
in this study. This study was conducted in accordance with the
Declaration of Helsinki and was approved by the Research
Ethics Committee of UNIFESP (n = 2,462,087).

The eligibility criteria included patients with minimum
12 months follow-up after eradication of esophageal variceal
detected by endoscopic examination and the availability of
laboratory tests, endoscopic ultrasound, and Doppler abdominal
series. Patients with liver disease of another etiology, those
who underwent surgery (splenectomy) before endoscopic
eradication, and those not having longitudinal dimension
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report or the splenic index in ultrasound examinations were
excluded from this study.

Variables

Epidemiological data were collected in a standardized way
and then tabulated. All patients were retrospectively evaluated
for Doppler ultrasonography, upper digestive endoscopy,
laboratory tests, and clinical history, which were performed
serially during the follow-up period.

The ultrasound information was evaluated and tabulated
according to the Niamey protocol, adopted as a standardization
by the World Health Organization (WHO) in the evaluation of
examinations of patients with schistosomotis'3. The parameters
such as gauge and flow of the portal vein and splenic vein,
cavernomatous transformation, splenic index, the presence of
siderotic nodules (Gamna-Gandy bodies), and size of the spleen
and ascites were evaluated. In relation to laboratory tests, the
following factors were evaluated: leukogram, hemoglobin,
bilirubin, international normalized ratio (INR), activated partial
thromboplastin time (aPTT), albumin, platelet count, and liver
enzymes. Hemoglobin values <12 g/, leukocytes <3,500,
glutamic oxaloacetic transaminase (TGO) >32, glutamic pyruvic
transaminase (TGP) >33, albumin <3.5, international normalized
ratio (INR) >1.2, platelets <150,000, and total bilirubin >1 were
considered altered™.

The endoscopic data such as recurrence of esophageal
variceal, caliber and number of varicose veins in recurrence,
need for new treatment sessions after eradication, type of
treatment performed, and rebleeding were analyzed. The clinical
evolution parameters such as mortality and need for surgery
for portal hypertension during follow-up and bleeding after
eradication were evaluated.

Statistical analysis

For the descriptive analysis, frequency and percentage
were used as categorical variables and mean, standard deviation
(SD), minimum, median, and maximum were used as continuous
variables. For the analysis of correlation and receiver operating
characteristic (ROC) curve, the mean value of the splenic index
and longitudinal dimension of each patient was used. Patients
who did not have an ultrasound assessment of the splenicindex
value or the longitudinal dimension of the spleen were excluded
from these analyses. To determine the best cutoff point for the
mean splenic index that predicted recurrence and bleeding,
the ROC curve was used. Accuracy was determined from the
area under the ROC curve (AUC) using the SPSS version 17.0
program. Sensitivity, specificity, positive predictive value (PV+),
and negative predictive value (PV-) of the variables indicative
of recurrence and bleeding were analyzed. To compare the
splenic index with categorical variables, the t test was used.
The statistical analysis was performed using the SAS version
9.1 program, with a significance level of 5%.

RESULTS

The medical records of 44 patients (female = 22; male = 22)
were analyzed, including a description of the splenic index
and/or the longitudinal dimension of the spleen. The mean
age of patients at time zero was 49.75 years, a minimum of 31
and a maximum of 79 years. The average follow-up time was
8.07 years, with a minimum of 1 and a maximum of 16 years
(Table 1). Regarding the examinations, a total of 150 abdominal
Doppler ultrasounds, 245 upper digestive endoscopies, and
76 laboratory tests were analyzed.

Regarding the primary outcomes, 63.6% presented
recurrence of esophageal variceal after eradication. The average
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time for the first relapse was 2.32 years, with an average of
2.07 relapses in the follow-up period (Table 2). Notably, 29.5%
of the patients had gastrointestinal bleeding after eradication
and 76.9% of the cases had bleeding with hemodynamic or
hematimetric repercussions.

The most commonly used therapy for both eradication
control after recurrence and bleeding was elastic ligation (Table 3).

Table 1 - Distribution of age and follow-up time of patients with
schistosomiasis with esophageal variceal eradicated
by exclusive endoscopic treatment.

Total
Age at eradication (years)

Average (SD) 49.75 (11.61)

The mortality was 6.8% and the patients died secondary
to digestive bleeding during follow-up. The other causes are
shown in Table 4.

The descriptive analysis of the ultrasound findings showed
that the average caliber of the portal vein was 1.39 cm and
that of the splenic vein was 1.26 cm. The presence of ascites
was identified in 14.7% of the examinations, 59% of which
were small (Table 5).

Hepatofugal flow was observed in 9% of patients.
The size of the spleen (longitudinal) was described in 23
patients, with a mean value of 20.16 cm. The splenic index
was described in 40 patients, with a mean value of 151.6.

Table 4 - Description of mortality during follow-up of patients with
schistosomiasis with esophageal variceal eradicated
by exclusive endoscopic treatment.

Median 48
Minimum-maximum 31-79
Total 44
Follow-up time (years)

Average (SD) 8.07 (12.51)
Median 6
Minimum-maximum 1-16
Total 44

Table 2 - Description of endoscopic findings in relation to
variceal relapse in patients with schistosomiasis
with esophageal variceal eradicated by exclusive
endoscopic treatment.

Total

Relapse, n (%)

No 16 (36.4)

Yes 28 (63.6)

Total 44
Recurrence quantity

Average (SD) 2.07 (1.54)

Median 1

Minimum-maximum 1-6

Total 28
Average number of variceal in relapse

Average (SD) 242 (1.01)

Median 2.325

Minimum-maximum 1-6

Total 28
Time to first relapse (years)

Average (SD) 2.32 (2.36)

Median 1

Minimum-maximum 1-9

Total 28

Table 3 - Description of endoscopic findings in relation to
rebleeding in patients with schistosomiasis with
esophageal variceal eradicated by exclusive endoscopic

treatment.
Total

Bleeding, n (%)

No 31 (70.5)

Yes 13 (29.5)

Total 44
Type of treatment, n (%)

Elastic bandage 21 (8.6)

Sclerotherapy 13 (5.3)

Total 245
Repercussion, n (%)

No 3(23)

Yes 10 (76.9)

Total
Mortality, n (%)
No 34 (77.3)
Yes 10 (22.7)
Total 44
Causes of death, n (%)
Postoperative bleeding—abdominal 1
Unknown 3
Digestive bleeding 3 (30)
Congestive heart failure 1
Nosocomial pneumonia 1
Spontaneous bacterial peritonitis 1
Total 10
Digestive bleeding mortality, n (%)
No 41 (93.2)
Yes 3 (6.8)
Total 44

Table 5 - Description of ultrasound findings in patients with
schistosomiasis with esophageal variceal eradicated
by exclusive endoscopic treatment.

Total

Portal gauge

Average (SD) 1.39 (0.38)

Median 14

Minimum-maximum 04-24

Total 44
Caliber of splenic vein

Average (SD) 1.26 (0.38)

Median 1.2

Minimum-maximum 0.624

Total 44
Ascites, n (%)

No 128 (85.3)

Yes 22 (14.7)

Total 150
Ascites—volume, n (%)

Great 2(9)

Moderate 7 (31.8)

Little 13 (59)

Total 22
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Table 6 - Description of ultrasound findings in schistosomal
patients with esophageal variceal eradicated by
exclusive endoscopic treatment.

Total

Hepatofugal, n (%)

No 39 (88.6)

Yes 4 (9)

Total 44
Average size of the spleen—longitudinal

Average (SD) 20.16 (2.63)

Median 20

Minimum-maximum 15-24.2

Total 23

Average splenic index

Average (SD) 151.62 (41.91)

Median 142.25

Minimum-maximum 76-221.5

Total 40
Cavernomatous transformation, n (%)

No 27 (61.3)

Yes 17 (38.6)

Total 44
Siderotic nodule, n (%)

No 23 (52.2)

Yes 21 (47.7)

Total 44

Cavernomatous transformation was identified in 38.6% of
patients. Notably, 47.7% of the patients had siderotic nodules
on ultrasound findings (Table 6).

The laboratory findings showed the mean value of the
leukogram was 4,152, with 57.1% of patients with leukopenia.
The mean platelet value was 73,333, with 88% of patients with
thrombocytopenia. Also, 28.6% of the patients had anemia
(Table 7).

The ROC curve of the average splenic index for recurrence
of varicose veins had a cutoff value of >169, with a VP+ of 73%
(AUC = 0.57, p = 0.42) (Figure 1 and Table 8).

The ROC curve of the mean splenic index for bleeding
had a cutoff point of > 144, with a sensitivity of 75% and VP - of
86% (AUC = 0.70, p = 0.044) (Figure 2 and Table 9).

The ROC curve of the mean size of the spleen due to
variceal recurrence gave a cutoff value of >20, with a specificity
of 100% and VP+ of 100% (AUC = 0.71, p = 0.047) (Figure 3
and Table 10).

The average spleen ROC curve for bleeding had a cutoff
value of >19, with a sensitivity of 100% and VP- of 100%
(AUC = 0.76, p = 0.008) (Figure 4 and Table 11).

Finally, the correlation of categorical variables and splenic
index showed a significant difference in the splenic index by
surgery. Patients who underwent surgery had a higher mean
index (p = 0.0021). There was no statistically significant difference
in the other variables studied (Table 12, Figure 5).

DISCUSSION

The main finding of this study is that the splenicindex and
one-dimensional craniocaudal analysis of the spleen, obtained
by ultrasonography, can predict the recurrence of esophageal
variceal and rebleeding after exclusive endoscopic eradication,
contributing to the therapeutic planning of schistosomal patients
with portal hypertension.

Table 7 - Description of laboratory findings in schistosomal
patients with esophageal variceal eradicated by
exclusive endoscopic treatment.

Leukogram
Average (SD)
Median
Minimum-maximum
Total

Interpretation, n (%)
Normal
Not normal

Platelets
Average (SD)
Median
Minimum-maximum
Total

Interpretation, n (%)
Normal
Not normal
Bilirubin
Average (SD)
Median
Minimum-maximum
Total

Interpretation, n (%)
Normal
Not normal

INR
Average (SD)
Median
Minimum-maximum
Total

Interpretation, n (%)
Normal
Not normal

Hemoglobin
Average (SD)
Median
Minimum-maximum
Total

Interpretation, n (%)
Normal
Not normal

TGO
Average (SD)
Median
Minimum-maximum
Total

Interpretation, n (%)
Normal
Not normal

TGP
Average (SD)
Median
Minimum-maximum
Total

Interpretation, n (%)
Normal
Not normal

Albumin
Average (SD)
Median
Minimum-maximum
Total

Interpretation, n (%)
Normal
Not normal
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Total

4152.38 (2395.98)
3,235
1,490-11,600
44

18 (42.9)
24 (57.1)

73333.33 (58981.46)
53,000
18,000-241,000
44

5(11.9)
37 (88.1)

1.6 (1.26)
1.16
0.4-4.8
35

14 (40)
21 (60)

1.37 (0.28)
13
1-2.22
39

10 (25.6)
29 (74.4)

12.04 (2.09)
12
15
44

39.63 (23.46)
33
16-150
38

19 (50)
19 (50)

32.78 (10.65)
32
60
37

22 (59.5)
15 (40.5)

3.55(0.87)
3.7
0.7-4.9
35

22 (62.9)
13 (37.1)
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Figure 1. - ROC curve showing mean splenic index for variceal
recurrence in schistosomal patients with esophageal
variceal eradicated by exclusive endoscopic treatment.
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Figure 2 - ROC curve showing mean splenic index for bleeding
in schistosomal patients with esophageal varices
eradicated by exclusive endoscopic treatment.

Table 8 - Diagnostic test of mean splenic index for variceal relapse in patients with schistosomiasis with esophageal variceal

eradicated by exclusive endoscopic treatment.
Relapse, n (%)

Yes No
Splenic index, n (%)
Yes (>169) 19 (47.5) 7 (17.5)
No (£169) 7 (17.5) 7 (17.5)
Total 26 (65) 14 (35)

VP+ 0.73

Total VP- 0.50
Sensitivity 0.73

26 (65) Specificity 0.50
14 (35) Accuracy 0.65
40 (100) Prevalence 0.65

Table 9 - Diagnostic test of mean splenic index for bleeding in patients with schistosomiasis with esophageal variceal eradicated

by exclusive endoscopic treatment.
Blood loss, n (%)

Yes No
Splenic index, n (%)
Yes (>140) 9 (22.5) 9 (22.5)
No (£140) 3(7.5) 19 (47.5)
Total 12 (30) 28 (70)

Schistosomiasis is endemic over a vast area of the
country, and it is considered a serious and neglected public
health problem because it affects millions of people, thereby
causing an expressive number of serious forms and deaths’.
Reducing the morbidity and mortality of schistosomiasis requires
early detection and prompt treatment of all carriers to prevent
the accumulative pathogenic action of S. mansoni eggs from
causing changes in affected organs. However, only few places
have a reference center for the treatment and follow-up of
these patients.

This study was carried out at the Outpatient Clinic of
University Hospital and the longitudinal follow-up of this
disease was performed by specialists.

The limited number of patients is due to the strict
inclusion criteria of this study. Only patients with eradicated
varicose veins who had not undergone splenectomy at
the beginning of the proposed follow-up were evaluated.
However, they were evaluated retrospectively for a long
period of follow-up, with an average duration of 8 years,

ABCD Arq Bras Cir Dig 2021;34(4):e1638

VP+ 0.50

Total VP- 0.86
Sensitivity 0.75

18 (45) Specificity 0.68
22 (55) Accuracy 0.70
40 (100) Prevalence 0.30

making it possible to collect periodic information from
a significant number of laboratories, endoscopic, and
ultrasound examinations.

As demonstrated in literature, there is no difference
between genders, also indicated by this study with an
equal proportion between genders™. The compensated
hepatosplenic form predominates in adolescents and young
adults aged between 10 and 30 years. This study showed a
higher average age, which is due to the fact that a group of
patients who had been in clinical follow-up for some time,
with varicose veins eradicated and compensated in the initial
analysis time, was selected. Age at diagnosis was not taken
into account.

Upper gastrointestinal bleeding secondary to variceal
rupture is one of the main complications of portal hypertension
due to schistosomiasis, occurring in approximately 30-40%
of patients'2. Despite advances in endoscopic therapy, the
mortality rate for a single episode of variceal bleeding is
20%°>'. In this study, 6.8% of the patients followed up died of
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digestive hemorrhage after eradicating the variceal. For the
secondary prevention of variceal hemorrhage in patients
with schistosomal portal hypertension, we have endoscopy
as the most performed technique, with reported efficacy of
sclerotherapy or endoscopic elastic ligation ranging from 54%
to 82.3%’. In our sample, elastic ligation was the most used
technique for both eradication and bleeding control.

Even with endoscopic advances, according to the
scarce data in the literature on the subject, we found a rate
of up to 62% in recurrence of esophageal variceal after
endoscopic treatment and a bleeding rate of 46%°22. In our
series, the data are similar in relation to recurrence (63.6%)
and lower in terms of rebleeding (29.5%). However, it is
important to highlight that most patients with rebleeding
had hematimetric or hemodynamic repercussions. We did
not find in the literature, for a comparative analysis, studies
that specifically assess the characteristics of recurrence, as
demonstrated in our research. However, we considered
2.32 years of mean variceal-free interval to be a short time
and an expressive 2.07 recurrence episodes on average per
follow-up period.

According to the current technical guidelines of the
Ministry of Health, surgical treatment can be considered
in the following situations: (1) varicose veins with signs of
impending bleeding at endoscopy; (2) large gastric and
esophageal variceal in patients who live outside large medical
centers; (3) persistent large gastric variceal after endoscopic

100 |-
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Figure 3 - ROC curve showing mean spleen size for relapse
in patients with schistosomiasis with esophageal
variceal eradicated by exclusive endoscopic treatment.

eradication of esophageal variceal; and (4) hypersplenism
with disabling clinical manifestation™. In other conditions,
patients should be evaluated periodically, and in cases of
unfavorable evolution, complementary surgical treatment
would be indicated.

During the follow-up evaluated in our study, 13%
of patients underwent splenectomy following the criteria
described above. These patients who underwent surgery had
higher values of splenic index (p = 0.0021), demonstrating
a positive correlation between the dimensions of the spleen
and the need for the indication of the procedure (Table 12
and Figure 5). The finding of a significant increase in splenic
volume could be considered a criterion to justify surgical
treatment in these patients using an azigoportal disconnection
procedure or distal splenorenal shunt. We did not find in the
literature studies that analyze the rate of surgical indication
in patients with varicose veins eradicated for a comparative
analysis.

The changes observed in the results of laboratory tests to
assess liver function have not been explored because they are
not related to the objective in the research, however, we can
analyze that a considerable part of the patients presented changes
in these tests, inferring a late evolution to the decompensated
hepatosplenic form.

Using the dimensions of the spleen, we sought to
identify predictors of variceal recurrence and bleeding, the
main causes of morbidity and mortality in this environment.
The splenicindex with value >144 was proved to be a sensitive
test for bleeding (PV- 85%, AUC = 0.70, p = 0.044) and can
be a useful test when splenic index is <144 (negative test).
Regarding variceal recurrence, the splenicindex >169 proved
to be a nonspecific test, with a PV+ of 73%, without statistical
significance. However, in the analysis of the craniocaudal
dimension, the spleen length of >20 cm is proved to be a
very specific and statistically significant test for recurrence
(VP+ 100%, AUC = 0.71, p = 0.047). As a result, the value
>20 cm (positive test) is a good predictor of recurrence.
Similarly, the spleen length of >19 cm is a very sensitive and
significantly statistical test for bleeding (VP-100%, AUC = 0.76,
p = 0.008). The spleen length of <19 cm (negative test) is an
accurate test to rule out bleeding.

Due to the lack of evidence regarding exclusive long-
term endoscopic therapy, some more current research
seeks to assess the benefits of associated splenectomy.
Case series indicate that the combination of surgical and
endoscopic therapy may be more effective than using exclusive
therapy®'. Following this hypothesis, a retrospective study
showed that endoscopic sclerotherapy to control relapse
and eradication was more effective in patients who had
already undergone surgical treatment''.2, Costa Lacet
etal.*in a prospective and randomized study demonstrated
greater success in eradication and relapse control in patients
undergoing combined surgical and endoscopic therapy.
However, studies were conducted with the aim of evaluating
efficacy of eradication and control of bleeding recurrence at
an early stage of treatment. We do not have similar studies

Table 10 - Diagnostic test of mean spleen size for varicose relapse in patients with schistosomiasis with esophageal variceal

eradicated by exclusive endoscopic treatment.
Relapse, (%)

Yes No
Size, n (%)
Yes (>20) 9 (39.1) 0 (0)
No (£20) 8 (34.8) 6 (26.1%)
Total 17 (73.9) 6 (26.1)

VP+ 1.00

= VP- 043
Sensitivity 0.53

9 (39.1) Specificity 1.00
14 (60.9) Accuracy 0.65
23 (100) Prevalence 0.74
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IN THE LATE FOLLOW-UP OF SCHISTOSOMOTIC PATIENTS AFTER EXCLUSIVE ENDOSCOPIC TREATMENT

evaluating late outcomes in the population with varicose  treatment and the long follow-up were selected. In general,
veins previously eradicated. patients with schistosomiasis have social characteristics that

This study also has limitations. It is a retrospective and  hinder this adherence, originate from endemic areas outside
observational study with a limited population. A specificgroup  urban centers, have low income and low education, and often
of patients who had the characteristic of adhering to the  change their address and professional activity. For these
reasons, we may have presented selection bias. There was also
gauging bias due to the absence of the cutoff value of the
splenic index or craniocaudal dimension in some evaluated
exams. To minimize information bias, all data were collected
in a standardized way and arranged in tabular format by only
one evaluator.
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Figure 4 - ROC curve showing mean spleen size for bleeding  Figure 5 - Relationship of splenic index with indication for

in schistosomal patients with esophageal variceal surgery in schistosomal patients with esophageal
eradicated by exclusive endoscopic treatment. variceal eradicated by exclusive endoscopic treatment.

Table 11 - Diagnostic test of mean spleen size for bleeding in schistosomal patients with esophageal variceal eradicated by
exclusive endoscopic treatment.

Blood loss, n (%) Total VP+ 0.50

Yes No VP- 1.00

Size, n (%) Sensitivity 1.00
Yes (>19) 7 (30.4) 7 (30.4) 14 (60.9) Specificity 0.56
No (<19) 0 (0) 9 (39.1) 9 (39.1) Accuracy 0.70
Total 7 (30.4) 16 (69.6) 23 (100) Prevalence 0.30

Table 12 - Correlation of categorical variables with the mean splenic index of schistosomal patients with esophageal variceal
eradicated by exclusive endoscopic treatment.
Average splenic index

N Average (SD) Median Minimum-Maximum palaite
Relapse
No 16 159.06 (38.81) 161.5 86-210 0.4170
Yes 28 147.61 (43.69) 1335 76-221.5
Total 44 151.62 (41.91) 142.25 76-221.5
Surgery
No 38 120.74 (19.47) 126 94.7-144 0.0021
Yes 6 182.92 (31.54) 189.75 130-220
Total 44 151.83 (40.97) 138.5 94.7-220
Bleeding
No 31 143.53 (39.05) 132.75 80-220.75 0.0614
Yes 13 170.48 (43.94) 183.5 76-221.5
Total 44 151.62 (41.91) 142.25 76-221.5
Repercussion
No 3 133.4 (44.5) 130 76-199.5 0.1837
Yes 10 163.66 (40.3) 163 101.3-221.5
Total 13 155.26 (42.51) 145.75 76-221.5
Digestive bleeding mortality
No 41 148.48 (41.65) 134 76-221.5 0.0966
Yes 3 190.33 (24.42) 198 163-210
Total 44 151.62 (41.91) 142.25 76-221.5
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Schistosomiasis is a disease that is still prevalent and
relevant to public health in our country. The current literature
is scarce in relation to the late follow-up of these patients, and
less is known about the long-term consequences of exclusive
endoscopic treatment. The studies are still controversial in
relation to the maintenance of the spleen, its progressive
growth, and the clinical repercussions resulting from it.
Periodic analysis of ultrasound examinations is recommended
in the literature and practiced in our country; however, its
clinical applicability is lacking. Therefore, prospective and
randomized studies should be carried out to define the best
follow-up for these patients.

CONCLUSIONS

The splenic index and one-dimensional craniocaudal
analysis of the spleen, obtained by ultrasound, can predict
the recurrence of esophageal variceal and rebleeding after
exclusive endoscopic eradication, contributing to the therapeutic
planning of schistosomal patients with portal hypertension.

REFERENCES

1. Abdel-Wahab MF, Esmat G, Milad M, Abdel-Razek S, Strickland
GT. Characteristic sonographic pattern of schistosomal hepatic
fibrosis. Am J Trop Med Hyg. 1989;40(1):72-6. doi: 10.4269/
ajtmh.1989.40.72.

2. Bertoldi AS, Guetter CR, Coltro GA, Vosgerau LM, Brighenti LMV,
Fauat NI, Kubrusly FB, Marques CAM, Kubrusly LF. Carvedilol
as primary prophylaxis for gastric variceal bleeding in portal
hypertension model in rats. Arq Bras Cir Dig. 2020;33(3):e1525.
doi: 10.1590/0102-672020200003e1525.

3. Batista-Neto J, Tognetti LB, Ribeiro LT, Balwani Mdo C, Muritiba
T, Alves EE. Evolutional profile of the esophageal varices after
splenectomy associated with ligation of the left gastric vein and
sclerotherapy in schistosomal portal hypertension. Arq Bras Cir
Dig. 2013;26(1):49-53. doi: 10.1590/s0102-67202013000100011.

4. Costa Lacet CM, Neto JB, Ribeiro LT, Oliveira FS, Wyszomirska RF,
Strauss E. Schistosomal portal hypertension: Randomized trial
comparingendoscopictherapyaloneorpreceded by esophagogastric
devascularizationand splenectomy. Ann Hepatol.2016;15(5):738-
44. doi: 10.5604/16652681.1212528.

5. CouralR,ConceigaoJ, dosSantos ML, de MendongaZG, CutrimRN.
Cross-sectional and evolutive studies of schistosomiasis mansoni
in untreated and mass treated endemic areas in the southeast
and northeast of Brazil. Mem Inst Oswaldo Cruz. 1992;87 Suppl
4:175-82. doi: 10.1590/50074-02761992000800027.

6. Cordeiro F. Variceal sclerosis in schistosomotic patients: a 5-year
follow-up study. Gastrointest Endosc. 1990;36(5):475-8. doi:
10.1016/s0016-5107(90)71118-2.

7. Domingues ALC. Schistosomiasis mansoni. In: Mattos AA,Dantas
EB (Eds.). Tratado de Hepatologia. Vol. 1. Rio de Janeiro, Rubio,
2010, p. 301-16.

8. Ferreira FG, Chin EW, Santos Mde F, de Carvalho DL, De Capua
Junior A. Portal congestion and thrombosis after esophagogastric
devascularizationandsplenectomy].RevAssocMedBras.2005;51(4):233-
6. doi: 10.1590/50104-42302005000400021.

9. Ferraz AA, Bacelar TS, Silveira MJ, Coelho AR, Camara Neto RD, de
Aradjo Junior JG, Ferraz EM. Surgical treatment of schistosomal
portal hypertension. Int Surg. 2001;86(1):1-8. PMID: 11890333.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

GlobalHealth Estimates 2016: Deaths by Cause, Age, Sex, by Country
and by Region, 2000-2016. Geneva, World Health Organization,
2018.

GBD 2015 Disease and Injury Incidence and Prevalence
Collaborators. Global, regional, and national incidence,
prevalence, and years lived with disability for 310 diseases
and injuries, 1990-2015: a systematic analysis for the Global
Burden of Disease Study 2015. Lancet. 2016;388(10053):1545-
1602.d0i:10.1016/S0140-6736(16)31678-6.Erratumin: Lancet.
2017;389(10064):e1.

Kiire CF. Controlled trial of propranolol to prevent recurrent
variceal bleeding in patients with non-cirrhotic portal fibrosis.
BMJ. 1989;298(6684):1363-5. doi: 10.1136/bm;j.298.6684.1363.23
Lambertucci JR. Revisiting the concept of hepatosplenic
schistosomiasis and its challenges using traditional and new
tools.RevSocBrasMed Trop.2014;47(2):130-6.doi: 10.1590/0037-
8682-0186-2013.

Ministério da Saude, Vol.49 - N°©49,2018 - Situagado Epidemiolodgica
e estratégias de prevencdo, controle e eliminagdo das Doengas
Tropicais Negligenciadas no Brasil, 1995 a 2016.

Makdissi F. Trombose do sistema portal no pds-operatério da
desconexdo azigo-portal e esplenectomia em portadores e
esquistossomose hepato-esplénica: avaliacdo de incidéncia,
fatores preditivos, evolugéo clinica, laboratorial, endoscopica e de
ultrassonografia com Doppler. Dissertagcdo de Mestrado, FMUSP,
2004.

Martins RN, de Cleva R, Gouveia EM, Ghosn NB, Herman P.
Correlation between splenomegaly and thrombocytopenia in
hepatosplenic schistosomiasis. Arq Bras Cir Dig. 2010;23(4):254-
258. doi.org/10.1590/50102-67202010000400010

PetroianuA, DeOliveiraAE, AlbertiLR. Hypersplenisminschistosomatic
portal hypertension. Arch Med Res. 2005;36(5):496-501. doi:
10.1016/j.arcmed.2005.04.003.

Reboucas G. Clinical aspects of hepatosplenic schistosomiasis: a
contrast with cirrhosis. Yale J Biol Med. 1975;48(5):369-76. PMID:
128911; PMCID: PMC2595267.

Richter,J, Hatz, Christopher, Campagne, G, Bergquist, N.R, Jenkins,
Jennifer M. et al. (2000). Ultrasound in schistosomiasis: a practical
guide to the standard use of ultrasonography for assessment of
schistosomiasis-related morbidity. Second International Workshop,
October 22-26 1996, Niamey, Niger / editors: J. Richter et al.
Revised and updated. World Health Organization. https://apps.
who.int/iris/handle/10665/66535.

Rocha MO, Pedroso ER, Lambertucci JR, Greco DB, Rocha RL,
Rezende DF, Neves J. Gastro-intestinal manifestations of the
initial phase of schistosomiasis mansoni. Ann Trop Med Parasitol.
1995;89(3):271-8. doi: 10.1080/00034983.1995.11812952.

Secor WE, Colley DG.When Should the Emphasis on Schistosomiasis
Control Move to Elimination. Trop Med Infect Dis. 2018;3(3):85.
doi:10.3390/tropicalmed3030085.

Sakai P, Boaventura S, Ishioka S, Mies S, Sette H Jr, Pinotti HW.
Sclerotherapy of bleeding esophageal varices in schistosomiasis.
Comparative study in patients with and without previous surgery
forportal hypertension.Endoscopy. 1990;22(1):5-7.doi: 10.1055/s-
2007-1012777.

Sakai P. Endoscopic sclerosis of esophageal varices after surgical
treatment of portal hypertension in patient with hepatosplenic
schistosomiasis. Arq Gastroenterol.2001;38(2):81-3. doi: 10.1590/
s0004-28032001000200001.

Thomas AK, Dittrich M, Kardorff R, Talla I, Mbaye A, Sow S, Niang
M, Yazdanpanah Y, Stelma FF, Gryseels B, Doehring E. Evaluation
of ultrasonographic staging systems for the assessment of
Schistosoma mansoni induced hepatic involvement. Acta Trop.
1997;68(3):347-56. doi: 10.1016/s0001-706x(97)00112-5.

8/8_ ABCD Arq Bras Cir Dig 2021;34(4):e1638



