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ABSTRACT - Background - 1t is known that both leukopenia and thrombocytopenia were

significantly correlated with splenomegaly, but there is no studies correlating directly or
precisely the size of the spleen with the number of platelets. It is controversial whether
the thrombocytopenia observed in patients with chronic liver disease is more related to
splenomegaly or portal hypertension itself. Aim — To correlate the serum level of platelets
in pre and postoperative weight and volume of the spleen in patients with hepatosplenic
schistosomiasis with indication for surgical treatment of portal hypertension. Methods — The
medical records of patients with hepatosplenic schistosomiasis mansoni who underwent
surgical treatment of portal hypertension were revised. Were included patients with the
disease confirmed by pathologic diagnosis of liver biopsy performed during surgery, and
excluded all patients who had a history of chronic alcoholism, viral hepatitis, clinical and
laboratory evidence of hepatic or histopathological changescompatible with liver cirrhosis.
Evaluation of the size and volume of the spleen, the serum level of platelets, the platelet
count was done. Results - Were identified 141 patients who met the inclusion criteria of the
160 charts analyzed. The mean age was 39.03 + 12.74 years (15 to 74 years) and 84 men
(59.5%) and 57 women (40.5%). The average weight of the spleen was 966.27 + 464.61 g
(120-2700 g). The elliptical volume averaged 966.68 + 499.12 cm?® (from 236.13 to 2782.36
cm?®. There was a statistically significant correlation between weight and volume of elliptical
spleen (p<0.0001). The average number of platelets in preoperative period was 76.84 + 43.64
x103/mm? below normal values (150-400 x10%/mm?). There was a statistically significant
correlation between the numbers and logarithmic value of platelets in both preoperative
with weight (p<0.01) with the elliptical volume (p<0.05) spleen. The number of platelets in
the immediate postoperative period was correlated inversely with the weight of the spleen
removed (p=0.0297 ), the logarithm value of platelets is also correlated with weight. The
model used did not predict the serum concentrations of platelets based on weight and
spleen volume. Conclusion — The variations in serum levels of platelets in both pre and
postoperative period in patients with hepatosplenic schistosomiasis were directly correlated
to changes in weight and volume of the spleen. Splenomegaly was directly responsible for
the variation in the number of platelets.

RESUMO - Racional — Sabe-se que tanto a leucopenia quanto a plaquetopenia tém relagdo

direta com a esplenomegalia, mas ndo existem estudos correlacionando de forma direta
ou precisa 0 tamanho do baco com o nimero de plaquetas. Ainda ha controvérsia se
a plaquetopenia observada em pacientes com doencas hepéticas cronicas estd mais
relacionada a esplenomegalia ou a propria hipertensdo portal. Objetivo — Correlacionar o
nivel sérico das plaquetas nos periodos pré e pds-operatdrio imediato com peso e volume
do bago em pacientes portadores da forma hepatoesplénica da esquistossomose com
indicagdo para tratamento cirlrgico da hipertensdo portal. Método — Foram analisados
os prontudrios de pacientes portadores da forma hepatoesplénica da esquistossomose
mansodnica submetidos a tratamento cirlrgico da hipertensdo portal. Foram incluidos
portadores com a doenca confirmada pelo diagnéstico anatomopatolégico da bidpsia
hepatica realizada no periodo intra-operatério. Foram excluidos todos os doentes que
apresentavam antecedentes de etilismo crénico, hepatite viral, evidéncias clinico-laboratoriais
de insuficiéncia hepatica ou alteragdes histopatoldgicas compativeis com cirrose hepatica.
Foram avaliados: o tamanho e volume do baco; o nivel sérico de plaquetas; o nUmero de
plaquetas. Resultados — Foram identificados 141 pacientes que preenchiam os critérios de
inclusdo do total de 160 prontuérios analisados. A idade média foi de 39,03 + 12,74 anos
(15 a 74 anos), sendo 84 homens (59,5%) e 57 mulheres (40,5%). O peso médio do baco
foi de 966,27 + 464,61 g (120 a 2700 g). O volume eliptico médio foi de 966,68 + 499,12
cm3 (236,13 a 2782,36 cm®. Houve correlacdo estatisticamente significativa entre o peso
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e o volume eliptico do baco (p<0,0001). O nimero médio de plaquetas no periodo pré-
operatério foi 76,84 + 43,64 x10°/mm?3, abaixo dos valores considerados normais (150 — 400
x103/mm?). Observou-se correlacdo estatisticamente significante entre o nimero e valor
logaritmico das plaquetas no periodo pré-operatério tanto com peso (p<0,01) quanto com
o volume eliptico (p<0,05) do bago. O nimero de plaquetas no pds-operatorio imediato
esteve correlacionado de modo inverso com o peso do baco retirado (p=0,0297); o valor
logaritmo das plaquetas também se correlacionou com o peso. Ndo se conseguiu, através
do modelo empregado, prever o valor sérico das plaquetas baseando-se no peso e volume
esplénicos. Conclusdo - As variagdes do nivel sérico de plaquetas tanto no pré como no
pos-operatério, em pacientes portadores da forma hepatoesplénica da esquistossomose
mansonica, apresentam-se diretamente correlacionadas as variacdes de peso e volume do
baco. A esplenomegalia foi diretamente responsavel pela variagdo do nimero de plaquetas.

INTRODUCTION

Schistosomiasis is a parasitic disease
endemic in over 70 countries worldwide, affecting
approximately 200 million individuals 2. In Brazil,
the only parasitic disease is caused by Schistosoma
mansoni and represents an important public
health impact, estimating that 3 million to 4
million people are infected and 20 million exposed
to infection. The most severe form of the disease,
hepatosplenic, is an important cause of morbidity
and mortality in 30-10% of infected®, characterized
by splenomegaly and widespread fibrosis of the
liver with portal hypertension, collateral circulation
and risk of variceal bleeding esophagus.

From the standpoint of laboratory these
patients have leukopenia and thrombocytopenia
important and sometimes pancytopenia and the
loss or iron deficiency anemia and leukopenia
and thrombocytopenia secondary to large
splenomegaly hepatosplenic®*1%. We know that
as much as leukopenia thrombocytopenia were
significantly correlated with splenomegaly®3, but
no studies correlating directly or precise size of the
spleen with the number of platelets. There is still
controversy over whether the thrombocytopenia
observed in patients with chronic liver disease is
more related to splenomegaly or very high blood
pressure portal.

The main complication of portal hypertension
inschistosomiasisis bleeding from esophagogastric
varicesisnotknownandtheroleofthrombocytopenia
in these bleeding episodes. Despite major advances
in therapeutic endoscopic surgical treatment is still
indicated as prophylaxis in patients with previous
episode of upper gastrointestinal bleeding,
with the esophagogastric devascularization and
splenectomy the most used in our environment by
eliminating the quota of the splenic vein portal flow,
and restrict the flow to the portal venous flow into
the territory esophagogastric esophagogastrict??,

The aim of this study was to correlate serum
levels of platelets in pre-and postoperative
weight and volume of the spleen in patients with

hepatosplenic schistosomiasis with indication for
surgical treatment of portal hypertension.

METHOD
The medical records of patients with
hepatosplenic schistosomiasis mansoni

who underwent surgical treatment of portal
hypertension in the period between 1991 and 2006.

This study was approved by the Commission
for the Analysis of Research Projects of the Hospital
of the Faculty of Medicine, University of Sdo Paulo.

We included patients with hepatosplenic
disease confirmed by pathologic diagnosis of liver
biopsy performed during surgery.

We excluded all patients who had a history
of chronic alcoholism, viral hepatitis, clinical and
laboratory evidence of hepatic or histopathological
changes consistent with liver cirrhosis.

Evaluation of spleen size and

Ultrasonography was used preoperative
measurement of the anteroposterior diameter,
spleen longitudinal and transverse in the coronal
and axial after deep inspiration, adopting as
reference the splenic hilum?®.

The spleen volume in cubic centimeters, was
calculated using the formula of ellipse: long axis
(cm) x anteroposterior (cm) x cross (cm) x 0.523,
which is used to estimate the volume of irregular
bodies?>!*. The organ weight in grams was obtained
immediately after completion of the splenectomy
in the surgical center.

Evaluation of serum platelet

It was expressed in units per cubic millimeter,
using the method automated equipmentin Counter-
Cell-Dyn ®, and its value also logarithmic. Results
were collected in the preoperative period (one to
seven days before surgery) and postoperative (up
to one month of surgery).

We determined the relationship between
serum levels of platelets in the preoperative and
postoperative weight and volume of the spleen.

C——
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We used the logarithmic increase of platelets to
the correlation existing between the times of
collection of serum platelet and the variables of
volume and weight of the spleen.

Model for determining the number of
platelets

From the data obtained we attempted to
evaluate the possibility of determining serum
levels of platelets in pre-or post-operative only by
weight or volume.

To this was employed linear models with
gamma distribution and identity link. The gamma
distribution is used to evaluate the difference
between platelets in pre-and postoperatively. We
chose this model of distribution due to the fact the
results show only positive values.

Evaluation of parameters obtained

We calculated the relationships between the
parameters of interest: platelets in the preoperative
and postoperative volume and weight of the spleen.

The evaluation of the parameters was
performed using the Spearman correlation test
to perform non-parametric correlation, ie, it was
assumed the normality assumption of the values
studied. Were considered as statistically significant
p values <0.05.

RESULTS

We identified 141 patients who met the
inclusion criteria of the 160 charts analyzed. The
mean age was 39.03 + 12.74 years (15 to 74 years)
and 84 men (59.5%) and 57 women (40.5%).

The average weight of the spleen was 966.27
+ 464.61 g (120-2700 g). The elliptical volume
averaged 966.68 + 499.12 cm?® (from 236.13 to
2782.36 cm?), a significant splenomegaly compared
with the values considered normal (164.3 + 62.9
cm3)B316  There was a statistically significant
correlation between weight and volume of elliptical
spleen (p <0.0001).

The average number of platelets in the
preoperative period was 76.84 + 43.64 x10° /
mm?3, below normal values (150 to 400 x103 /
mm?3). We observed a statistically significant
correlation between the numbers and logarithmic
value of platelets in both pre-operative weight (p
<0.01) with the elliptical volume (p <0.05) of the
spleen (Table 1 and Figures 1 and 2).

The number of platelets in the immediate
postoperative period was correlated inversely with
the weight of the spleen removed (p = 0.0297), the
logarithm value of platelets also correlated with weight.
The parameters for the spleen, obtained in the pre
surgery and immediate postoperative period, can be
seen in Table 2 and Figure 3.

—
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TABLE 1 — Parameters obtained in the pre - operative

Parameters Mean + SD Median Normal Value
Spleen weight 966,27 + 464,61 890,00 150
Spleen 966,68 + 499,12 871,31 164,3 + 62,9
Platelets pre-op 76,84+43,64 65,00 150 - 400
Legend: Weight (g) Volume (cm?); platelets (10°/mm?3)
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FIGURE 1 - Relationship between platelet counts
preoperatively and spleen weight
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FIGURA 2 - Relationship between platelet counts and
preoperative splenic volume elliptical

TABILE 2 — Parameters obtained in the pre-operative and
postoperative

Parameters Mean + SD Median Normal Value
platelets pré-op 76,84+43,64 65,00 150 - 400
(ki R 41584+24133 374 150 — 400
imediat

platelets PO 349,17+148,77 314 150 - 400

Legend: platelets (10°/mm3)
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FIGURE 3 - Relationship between platelets in the immediate
postoperative period and spleen weight

Could not get through the model used to
predict the serum concentrations of platelets based
on the weight and volume of the spleen.

DISCUSSION

The splenomegaly observed in schistosomiasis
is due both to the presence of portal hypertension as
the inflammatory reaction triggered by the presence
of parasites or their eggs, causing venous congestion
of the splenic vein and impoundment of erythrocyte
lineages, granulocytic and megakaryocytic, leading
to increased functional organ .

Morphological and structural changes of
the spleen associated with hematologic and
subsequently called hypersplenism?!*> leukopenia,
thrombocytopenia, and anemia caused by this
change. Increased functional spleen as the initial
process in the formation of hypersplenism was
described?®®, while Andrade! showed that this
process results from hyperplasia and increased cell
function of the reticuloendothelial system secondary
to venous congestion of splanchnic system.

Hyperplasia of the spleen described by various
authors in this study was checked by increasing
the average weight, dimensions and volume of
the organ when compared to the average normal
population. Weights and elliptical volume were
directly related.

Splenic involvement with the development of
splenomegaly, due to the emergence of hepatic
fibrosis secondary to the granulomatous reaction
caused by Schistosoma eggs were loaded into the
liver. The flow becomes hepatofugal liver, resulting
in increased flow and stasis in the collateral venous
system, especially in the splenic vein. This event
results in an increase in the fairing of the bloodlines
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in the spleen, with subsequent development of this
organ hyperplasia, seen in this study as an increase
in mean and median when compared to normal
values.

Thrombocytopenia observed in patients with
schistosomiasis occurs concomitantly with the
progressive increase in the spleen as in autoimmune
diseases such as idiopathic thrombocytopenic
purpura and severe thrombocytopenia observed
with small splenomegaly. Little is studied whether the
thrombocytopenia observed in patients with chronic
liver diseases, is more related to splenomegaly or
portal hypertension itself.

To analyze the linearity of this relationship in
the hepatosplenic form of schistosomiasis, this study
was to correlate the serum level of platelets with the
size and volume of the spleen, it was observed that
both weight and volume are directly correlated with
splenic platelets in pre-and post- operatively.

The treatment of choice for most services
involved in the treatment of portal hypertension
in  schistosomiasis is to esophagogastric
devascularization and splenectomy’. In this study,
the patients underwent surgical treatment showed
increased serum levels of platelets in the immediate
postoperative period compared to preoperative. This
result refers to the splenic sequestration that occurs
in schistosomiasis®.

One of postoperative complications common
to patients submitted to esophagogastric
devascularization and splenectomy is thrombosis
of the portal system caused by stasis of blood flow
within the portal vein and its branches and increasing
the blood cells especially platelets®.

Increased serum levels of platelets in the
immediate postoperative period correlated inversely
with the weight of the spleen is significantly removed
showing that the effect of splenic sequestration that
occurs in schistosomiasis.

The changes in spleen volume and mass
obtained in this study were directly related to
the serum level of platelets in the preoperative
period, ie the larger the spleen the lowest platelet
counts preoperatively, just as the larger the spleen
increased the elevation of platelets in the immediate
postoperative period, demonstrating that the spleen
acts as an organ which sequesters platelets.Based on
these findings, it should be noted that in patients
with hepatosplenic schistosomiasis splenomegaly,
and no portal hypertension, is responsible for
varying the number of platelets.

Similarly, when splenectomy is carried out ligation
of the splenic vessels, observing the change of the
action of sequestration by the spleen of bloodlines,
with an increase during surgery of the hemoglobin
level - a phenomenon termed “auto-transfusion” -
and subsequently increased serum level of platelets in
the immediate postoperative period.



CONCLUSION

The variations in serum levels of platelets in both
pre and postoperatively in patients with hepatosplenic
schistosomiasis, have directly correlated to changes in
weight and spleen. Splenomegaly is directly responsible
for the variation in the number of platelets.
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