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Abstract:

Sickle cell disease (SCD) is a hereditary blood disorder which affects mostly blacks of African descent. Spleen
enlargement or splenomegaly is a common clinical manifestation in SCD, and normally develops
progressively from about the age of 6 months, and is due mainly to repeated capturing and hemolysis of
sickled red blood cells. The spleen then undergoes atrophy by the age of 6 years, as a result of vaso-
occlusion, ischemia and scarring. However, in a few cases, this splenomegaly may persist beyond 6 years,
and may be responsible for frequent hemolytic episodes and acute splenic sequestration of red blood cells
which can be fatal. The cause, role, consequences and management of a persistent spleen enlargement
remains unclear, and is still an unresolved dilemma. This review discusses these various aspects in light of
recent research on this issue. From this we conclude that, there is a wide array of clinical implications and
therapeutic options, which have to be considered in the management of these patients to avert deadly

complications.
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1. EPIDEMIOLOGY

Sickle cell disease (SCD) denotes a group of
inherited genetic disorders characterized by
abnormal structural hemoglobin synthesis,
which is responsible for sickle-shaped red blood
cells [1]. It is one of the most common recessive
single-gene inherited disorders in humans, with
more than 300,000 children born annually with
SCD worldwide [2, 3]. Three percent of such
annual births occur in the USA and close to 75%
in sub-Saharan Africa, where the greatest
impacts of the disorder are reported [3, 4].

The highest prevalence of SCD in Africa has
been recorded in countries such as Nigeria and
Uganda, with incidences of 30% and
45%respectively [3, 4]. Nevertheless, sickle cell
patients may be found in almost all continents
due to migration of populations [3]. In SCD,
abnormally shaped and rigid red blood cells
stick together, rupture in tiny blood vessels and
are responsible for a wide range of clinical
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manifestations due to vaso-occlusive events and
hemolysis [1, 5]. Patients with SCD are thus
exposed to acute crises such as osteo-articular
pains, anemia, increased risks of infection and
progressive tissue damage of organs including
the spleen [1, 6]. The spleen is the first organ
affected by the complications of SCD, as the
majority of affected children have spleen
dysfunctions before 12 months of age [6, 7].A
considerable proportion of sickle cell patients,
as many as 9%, develop persistent splenomegaly
which could be associated with a number of
complications [8, 9]. Between 1999 and 2003,
up to 4.5% of SCD admissions in the Al-Hassa
region of Saudi Arabia comprised splenomegaly
complications such as splenic sequestration and
hypersplenism [8].

1.1 Pathogenesis

Progressive injury in the spleen start when
transition of fetal to adult hemoglobin occur
around the age of 6 months with decreasing
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levels of fetal hemoglobin (HbF) [7]. However,
several pathological processes varying from
acute to chronic events may be responsible for
the persistence of splenomegaly in SCD [7]:

1.1.1 Fibrocongestion

The microcirculation of the spleen causes slow
blood flow which favors deoxygenation and
therefore increased sickling of red blood cells
[7]. The less easily deformed and fragile red
blood cells become sequestered in the micro
vessels of the spleen, aided by over expression
of adhesion molecules; all of which leads to
vaso-occlusion and hemolysis [10, 11]. This
causes diffused congestion of the sinusoids and
splenic cords which is responsible for splenic
enlargement, as the process may occur
repeatedly in most parts of the spleen [7].
Further contributive lesions described are those
of infarctions characterized by focal or
extensive calcifications, hemosiderine deposit
and sclerosiderotic granules, known as Gandy-
gamma bodies [8]. Perisplenitis comprising
organized chronic inflammatory granulations in
the pericapsular areas have also been described
[8]. Moreover, gross capsular coarseness and
nodularity are thought to be responsible for a
thick capsule [8].

1.1.2 Hypersplenism

Persistent splenomegaly is often associated with
chronic hypersplenism which is characterized by
continuous splenic retention of circulating
erythrocyte mass thereby contributing to the
preservation of a hyperactive voluminous spleen
[7, 8]. Moreover, relapses of acute sequestration
could equally be responsible for maintaining an
enlarged spleen in sickle cell children beyond 6
years [7, 8].

1.1.3 Infections

In the tropics, infectious agents may further
impact the size of the spleen, especially in
malaria-endemic countries, where there is

repeated immunologic responses  towards
persistent malarial antigens [12]. This is
responsible for Hyperactive Malarial
Splenomegaly (HMS) which is the most

frequent cause of tropical splenomegaly [12].
Therefore, unrecognized Plasmodium
falciparum in SCD may trigger acute hemolytic
events and vaso-occlusive  crisis  with
characteristic hypersplenism and acute or
chronic spleen enlargement [12].
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1.1.4 Hemoglobin F

Some particular SCD have equally been
suspected for the maintenance of splenomegaly
as they are associated with higher levels of
HbF>20%, which reduces recurrent infarctions,
normally responsible for autosplenectomy and
eventually spleen atrophy [13, 14, 15].
Therefore the presence of these SCD does not
lead to splenic atrophy but rather sustained
splenic enlargement. Such variants of SCD
include B-thalassemia, Asian halotype B°, co-
inherited o-thalassemia and HbSC, with
incidences of persistent splenomegaly as high as
50 to 60 % [14, 16, 17, 18]. Because of the
reduced rate of sickling due to increased levels
of fetal hemoglobin in such SCD, protective
functions related to reduced crises were noted
by some authors, pointing out that persistent
splenomegaly may therefore be specific to
milder SCD [8, 14, 19, 20].

1.2 Pathophysiology

Splenomegaly in SCD may combine with
hyposplenism or  hypersplenism [7, 8].
However, the sequence of events in splenic
injury remains hypothetical, and may only be
described separately [7].

As far as hyposplenism is concerned, two
mutually non-exclusive mechanisms have been
proposed to explain its pathogenesis in SCD [7].
Firstly, it may result from red pulp congestion
which causes hemodynamic diversion of blood
from closed pathways, thus shunting filtration
beds. Secondly, hyposplenism may be due to
limited erythrophagocytosis and incomplete
clearance of harmful antigens, occurring as a
result of spleen  macrophages  being
overwhelmed by sickled red blood cells [7].
Blood cells, pathogens and procoagulant
particles escaping from a defective spleen may
associate with hemolysis induced Nitrogen
Monoxide (NO) synthesis to activate endothelial
dysfunction leading to increased vaso-occlusive
crises and vascular complications [7, 21, 22,
23]. Hyposplenism also predisposes sickle cell
patients to recurrent infections. Before the
adoption of antibiotic prophylaxis with
penicillin and immunization with conjugated
vaccines, invasive infections with
pneumococcus, H. Influenza, or meningococcus
could occur in as many asl15 to 20% of sickle
cell patients [24, 25]. Some years ago, other
pathogens such as Salmonella were found as
prevalent in sickle cell patients’ infections, and
may similarly be considered, unless proven
otherwise by culture [24, 25].
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On the other hand, hypersplenism corresponds
to an enlarged overactive spleen which is
responsible for premature capturing and
destruction of blood cells. The various
pathogenic  mechanisms in  hypersplenism
involve splenic retention of blood cells,
phagocytosis  and  autoimmunity  [26].
Hypersplenism may occur spontaneously or be
triggered by some factors such as infection,
inflammations, splenic congestion,
hematological disorders including neoplasia,
destruction of red blood cells or sequestration
[8, 27, 28]. Acute splenic sequestration may be
considered as a severe form of hypersplenism.
Specific triggering factors for acute splenic
sequestration are an increased rate of sickling,
vaso-occlusive crises, fever and infections, with
human parvovirus 19 mainly [7, 29]. Although
the implication of human parvovirus virus B19
in the onset of acute splenic sequestration has
been emphasized in the literature, its precise
splenic pathogenicity in SCD is still to be
elucidated. However, a prompting event to acute
splenic sequestration is found in 50% of cases
and should be investigated [7].

1.3 Manifestations

The characteristic variation of the size of the
spleen and the associated hematological
disorders in sickle cell children have been of
interest for clinicians and researchers over the
years [30, 31].

1.3.1 Persistent Splenomegaly with Hypersplenism

When persistent splenomegaly is combined with
hypersplenism,  thereexists a  continuous
predisposition to acute splenic sequestration,
infarction, abscess and chronic hypersplenism
[32, 33]. Hypersplenism clinically denotes the
association of splenomegaly with any of
hematologic anomalies such as anemia,
leucopenia or thrombocytopenia, and a
compensation bone marrow hyperplasia over an
extended period, which improves after
splenectomy [7]. Given the characteristic low
hemoglobin level and the usual leukocytosis in
SCD, the reference hematological signs
considered in practice are thrombocytopenia and
“unusually normal” leucocyte count [7]. Some
authors described repercussions of
hypersplenism in children such as reduced
growth rate and bone marrow hyperplasia [7].
Chronic  hypersplenism and acute splenic
sequestration are more frequent, causing
hematological disorders and may only have
splenectomy as definite solution [34, 35]. An
acute splenic sequestration may be the first life-
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threatening event in the sickle cell child [36]. It
may clinically be defined as an acute
splenomegaly with a rapidly decreasing
hemoglobin level of at least 20g/l or 20% from
baseline, and a normal increased reticulocyte
count [27]. Acute splenic sequestration is
generally characterized by pains, anemia,
hypovolemic shock and death in case there is no
appropriate intervention [7]. On the other hand,
massive splenic infarction involving more than
50% of its size and splenic abscess are relatively
rare [34]. They manifest clinically by an acute
pain in the left hypochondrium which may be
associated with fever in case of an abscess [34].
Massive infarction is described to be more
common in SCD such as HbSC, HDbSE,
Sp'thalassemia [30]. In some cases, splenic
infarction may predispose to an abscess, and the
two may be mistaken for one another, though
the diagnosis is made easier by either ultrasound
or CT-scan [21, 33].

1.3.2 Persistent Splenomegaly with Hyposplenism

In cases where a persistent splenomegaly is
associated  with  hyposplenism, there s
progressive loss of function of the spleen,
involving alterations of immunity, blood
filtration and  hematopoietic ~ functions.
Clinically, it may be characterized by recurrent
infections in sickle cell children, and the
presence of basophilic nuclei remnants in
erythrocytes, known as Howell-Joly bodies
(HJIB) [7].

1.4 Complications

When persistent splenomegaly is combined with
hyposplenism, some vascular complications
such as stroke, pulmonary embolism, pulmonary
arterial hypertension, and myocardial infarction
may occur as a result of increased thrombosis
due to vaso-occlusion [7, 22, 23]. Immunity
tolerance to which the spleen contributes
through trapping of some apoptotic and normal
body cells may as well be disrupted by
hyposplenism.  Increased susceptibility to
infections resulting from hyposplenism s
frequent, especially before 2 years of age, when
adaptive  immunity  depends on IgM
opsonisation for T-cell mediated protection
against encapsulated bacteria [7]. Splenic
abscesses though rare, may develop from
invasive infections or sepsis [34].

In case where persistent splenomegaly is
associated with hypersplenism, there is a
sustained risk of acute splenic sequestration
with up to 75% possibility of relapse [28].
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Moreover, acute splenic sequestration is the first
indication of splenectomy and the second cause
of death after infections in SCD [34].

1.5 Management

The treatment of persistent spleen enlargement
in SCD may depend essentially on the
functional characteristics of the spleen, its
associated complications and the age of the
patient [7, 8]. Management could be
conservative or radical depending on the
severity of the case [34].

When persistent splenomegaly is associated
with hyposplenism, there is a need to reduce the
susceptibility to  encapsulated  bacterial
infections. This is achieved by adequate
immunization and antibiotic prophylaxis [37].
As far as immunization is concerned, the early
administration  of  conjugated  13-valent
pneumococcal vaccines (PCV) and 23-valent
polysaccharide vaccines (PPV), together with
Haemophilus  influenza type B  and
meningococcal conjugate  vaccines is
recommended [7, 8]. This has led to significant

reduction of invasive infections due to
pneumococcus, H. influenza, and
meningococcus in SCD [27, 37, 38]. Concerning
antibiotic prophylaxis, lifelong daily

administration of penicillin V at 250 to 300 mg
twice daily or amoxicillin 250 mg two times per
day is recommended above 5 years of age and
should be started as early as possible to cover up
hyposplenism [7, 8, 39]. Macrolides could be
used at adequate doses in case of allergy [39].
Malaria prevention within secticide-treated nets
is equally recommended in SCD, especially in
malaria endemic zones [40, 41].

In cases where persistent splenomegaly is
associated with hypersplenism, with less
frequent acute sequestration episodes, parental
education to avoid triggering factors and early
consultations could be done [42]. When crisis
occur, careful fluid and/or blood transfusions are
recommended, as they may help to release
spleen trapped cells [7]. Prophylactic blood
transfusion can be discussed so as to prevent
life-threatening emergencies with shock or
severe anemia [42]. Blood transfusions may be
more indicated on a short term basis, and this
has an additional advantage to avoid post-
splenectomy infections [27]. Splenic
embolization was proposed given the reluctance
of some parents for repeated transfusions,
unavailability of blood, allosensitization, blood
borne infections and acute sequestration after
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transfusion. However, frequent complications
make it an unsuitable line of management [43,
44, 45]. Hydroxyurea which is extensively used
in the management of SCD has shown
improvements of splenic functions, but there is
no evidence of splenomegaly reversal [46].
Splenectomy in patients with hypersplenism
seems beneficial as significant increase in
hemoglobin, platelets, leucocytes and a decrease
in the level of reticulocytes after splenectomy
have been described [35]. Furthermore,
splenectomy in sickle cell patients with
hypersplenism  reduces their  transfusion
requirements and the discomfort from
mechanical pressure due to the enlarged spleen
[34]. According to recent studies, hypersplenism
appears to be the second cause of splenectomy
in SCD after acute splenic sequestration [34].

In children with a history of splenic
sequestration who present with massive
infarction, abscesses or an acute sequestration
crisis, splenectomy might be the best
intervention given the possibility of future
recurrences [8, 34]. In practice, a major acute
splenic sequestration crisis is a well-documented
indication for splenectomy [35, 47, 48].
Moreover, splenectomy may equally be
indicated if the child develops two minor attacks
of acute splenic sequestration [8, 35]. This is
thought to prevent a recurrent risk of 40 to 50%
and mortality rate reduction of about 20% in
SCD [49, 50]. Even though splenectomy seems
to be the permanent solution to splenic
complications in SCD, the main concerns may
be about overwhelming post-splenectomy
infections (OPSI) and the dilemma between
partial and total splenectomy. In effect, there is
no evidence of increased infections after
splenectomy, especially beyond 2 years of age
in  immunized children  compared to
unimmunized infants [7, 50]. Therefore,
continuous vaccination against encapsulated
bacteria and penicillin prophylaxis within 2-3
years following splenectomy is recommended,
and patients educated to seek medical assistance
at the earliest sign of infection [34]. On the
other hand, splenectomy, if total, will prevent
further sequestration and if partial, may reduce
the recurrence of acute splenic sequestration
crises [51]. Nevertheless, there is lack of
evidence from trials to show that splenectomy
improves survival and decreases morbidity in
people with sickle cell disease [51].
Splenectomy in SCD may be contraindicated in
a non-operable or unstable patient and in the
absence of indications [32]. Partial splenectomy,
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because of possible residual immunity functions
of a spleen remnant has been recommended in
very young infants, but its applicability with
regards to relatively older sicklers with
persistent splenomegaly is not described [7].
Some researchers recommend laparoscopic
splenectomy should prevail as much as possible
over other forms of surgeries [32].

2. CONCLUSION

Spleen enlargement is a common sign in sickle
cell children up to the age of 5 to 6 years, after
which it is expected to undergo atrophy.
However, the persistence of splenomegaly most
often occurs in milder SCD, and is associated
with functional impairments and sustained risk
of recurrent acute sequestration  crises.
Splenectomy appears to be the most appropriate
preventive and curative intervention as far as
persistent splenomegaly and its complications in
SCD are concerned.
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