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Introduction

Splenic abscess is an uncommon but life-threatening condi-
tion, especially in a pediatric oncology setting. Diagnosis is a
challenge due to its nonspecific clinical picture.1 The incidence
of splenic abscess in children ranges from 0.05 to 0.7%.2 Most
cases of splenic abscess in children occur secondary to immu-
nosuppression. The diagnosis can be made using imaging
techniques such as computerized tomography (CT) and ultra-
sound (USG). Although broad-spectrum antibiotics for ade-
quate duration and/or percutaneous drainage for treatment
are sufficient in most cases, multifocal lesions necessitate
splenectomy.3We are reporting two cases of multidrug-resis-
tant Klebsiella splenic abscess in children with cancer where
splenectomy was performed as a life-saving measure.

Case Report

Case 1
A 12-year-old girl diagnosed with early combined medullary
and central nervous system relapse of precursor- B cell acute
lymphoblastic leukemiawas undergoing salvage chemother-
apy as per the UKALL-R3 protocol.4 She was planned for
consolidation with an allogeneic hematopoietic stem cell
transplant with a matched sibling donor.5

On day 13 of salvage induction chemotherapy, she de-
veloped a fever associated with signs of septic shock. She
was managed with intravenous (IV) antibiotics (merope-
nem and amikacin) and also required inotropic support.
Blood culture collected prior to the initiation of IV anti-
biotics showed growth of Klebsiella pneumonia which was
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Abstract Splenic abscess is a relatively uncommon condition, especially in pediatric malignancies.
The diagnosis of a splenic abscess is a clinical challenge due to low incidence. The condition
is fatal if not diagnosed on time. We are reporting two cases with underlying immune
suppression secondary tomalignancy andmultidrug-resistant sepsiswith splenic abscesses
as the focus. Both children had life-threatening sepsis and required total splenectomy as a
life-saving measure. Postsplenectomy course was uneventful with clinical improvement,
and chemotherapy was continued. High suspicion is necessary due to nonspecific
presentation. The treatment of splenic abscess includes conservative management and
percutaneous drainage. Splenectomy is generally not indicated; however, total splenecto-
my may be required in the setting of multiple splenic abscesses, also to prevent
overwhelming infection in an immunocompromised setting.
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resistant to all antibiotics including reserved drugs like
colistin and Fosfomycin. As per the antibiotic policy of
the unit, her antibiotics were escalated to injection (Inj.)
aztreonam and Inj. ceftazidime avibactam. Inotropic sup-
port and stress doses of steroids were given along with
other supportive care measures like blood and blood prod-
ucts. Expecting prolonged postchemotherapy neutropenia
and extensively drug-resistant klebsiella sepsis, granulocyte
infusions were given on alternate days to combat infection.
She subsequently became afebrile and subsequent blood
cultures were sterile.

On day 29 of intensive phase chemotherapy, she devel-
oped abdominal pain associated with fever. Blood culture
showed extensively drug-resistant (XDR) Klebsiella growth.
Opinion from infectious disease department was taken, and
she was restarted on Inj. aztreonam, Inj. ceftazidime avibac-
tam and Inj polymyxin were added. USG abdomen showed
splenomegaly with multiple scattered hypoechoic tiny nod-
ules. With a high suspicion of fungal infection in an immu-
nocompromised child, antifungal (amphotericin B) was
added. However, no improvement in symptoms was noted
and blood culture again showed growth for Klebsiella pneu-
monia with similar antibiotic sensitivity. CT abdomen con-
firmed splenomegaly with multiple intraparenchymal
hypodensities of varying size (►Fig. 1A). With splenic foci
as likely source for Klebsiella, emergency splenectomy was
planned for the removal of source of infection.

Postsplenectomy, her fever spikes subsided and blood
cultures came sterile. Pus culture sent from splenic tissue
showed growth of Klebsiella with the same sensitivity. She
was continued on chemotherapy and was planned for
matched sibling donor allogenic stem cell transplant with
total body irradiation (TBI)-based conditioning.

Case 2
A 6-year-old girl with Stage IV Burkitt’s lymphoma on inter-B
NHL protocol (chemotherapyþ rituximab)6 presented with

complaints of high-grade fever spikes and septic shock post-
secondmaintenance phase of chemotherapy. Shewas started
on infusion carbapenem and colistin as per unit protocol;
however, blood culture revealed Klebsiella species resistant
to all antibiotics including reserved drugs like colistin and
fosfomycin. Her antibiotics were escalated to IV ceftazidime
avibactam and aztreonam. Fever persisted despite giving
reserved antibiotics and started developing abdominal
pain in left flank. CT abdomen revealed splenic abscesses,
and hence, an emergency splenectomy was performed for
source control (►Fig. 2A).

Postsplenectomy, child had an uneventful course with
clinical improvement and subsequent blood cultures became
sterile. Pus swab from excised spleen showed the same
growth and sensitivity pattern. She was continued on che-
motherapy. Currently, she has finished treatment and is on
follow-up for 9 months and doing well.

Approval from the ethical committee was taken. Written
informed consent was obtained from the parents for the
publication. The specimen of spleen on cut section in both
cases revealed multiple soft greyish-white nodules sugges-
tive of abscesses as shown in the image (►Figs. 1B and 2B).
Microscopy confirmed multiple abscess cavity with necro-
inflammatory debris. Periodic acid–Schiff stain did not high-
light any fungal elements.

Discussion

Splenic abscess is defined as an infectious suppurative
process associated with macroscopic filling defect either in
the parenchyma of the spleen or the subcapsular space.7

Splenic abscess is a rare life-threatening disease in
children usually seen in immunocompromised patients
due to the phagocytic immune functions of the spleen.8

Common predisposing factors in the literature include
leukemia, malnutrition, sickle cell anemia, infection, and
immunosuppression.9

Fig. 1 (A and B) CT image of the abdomen in coronal view showing intraparenchymal hypodensities of varying sizes in the spleen and cut section
of the spleen specimen showing multiple soft greyish-white nodules suggestive of abscesses.
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Splenic abscesses can be bacterial, fungal, or granuloma-
tous.10 Most common organisms isolated from splenic ab-
scesses include Staphylococcus, Streptococcus, Salmonella,
and E. coli. As per the literature, gram-negative organisms
are more common than gram positive.11

Diagnosis can be delayed in children due to nonspecific
symptoms, especially in immunocompromised conditions.
In most cases of febrile neutropenia, detectable foci of
infection cannot be identified and usually there are no
localizing symptoms.12 However, fever, left quadrant pain,
and leucocytosis, which form the triad of splenic abscess,13

leucocytosis may be absent in immunocompromised
patients.3 In our patients, fever and positive blood culture
could have masked the diagnosis of splenic abscess. Persis-
tent fever not responding to appropriate antibiotics and
persistent culture positivity led us to look for deeper sites
of infection. A high index of suspicion is needed for timely
diagnosis. One should look and relook for other sources of
infection in such conditions.

Broad-spectrum antibiotics for adequate duration is the
treatment of choice in immunocompetent children.14 For
larger abscesses, antibiotics alone may not be sufficient, and
drainagemay be required in addition.3 Percutaneous drainage
is possible in unilocular or bilocular collections. Multilocular
abscesses, ill-defined cavities, septations, and necrotic debris
are unlikely to respond to percutaneous drainage.15

Bacterial and fungal infections aremajor clinical challenges
in patients with prolonged severe neutropenia secondary to
intensive chemotherapy. Functional white blood cells are
essential to combat infection. In a leukemic child, there is
neutropenia and/or neutrophil dysfunction. The role of gran-
ulocyte transfusions in neutropenic patients with infection is
very well known. In case 1, due to persistent neutropenia and
extensive drug-resistant organisms in blood culture, granulo-
cytes were transfused on an alternate day basis from day 3

after first positive culture until neutrophil count recovery. A
median dose of granulocyte was 2.1�1010/bag (range:1.12
�3.4�1010). A total of three units of granulocytes were
transfused. No granulocyte infusion was done in case 2.

Fungal splenic abscess is a very well-known complication
during therapy in hematolymphoidmalignancies.16,17Howev-
er, case reports on bacterial splenic abscess are very few.3,7,12

Chiang et al reported 29 cases of splenic abscess, 5 of which
were pediatric patients. Fungal splenic abscess was noted in
28% cases, compared to bacterial abscesses which were 19%.
The success rate of 75%with antibiotics alonewasdocumented
in the study; however, the abscess was solitary in 21 cases
(72%).7 In our cases, as the abscess wasmultilocular and failed
to respond to IV antibiotics, splenectomy was required.

Splenectomy plays a critical therapeutic role as a definitive
treatment for abscesses of the spleen.18 The procedure is
generally avoided due to the important immunological func-
tions of the spleen.19 Partial splenectomy can be done if the
abscess is in the lower pole. In the immunocompromised child
when multiple abscess is present, total splenectomy is re-
quired to prevent overwhelming infection and recurrence. The
role of splenectomy in splenic abscess in immunocompro-
mised children has been discussed in the literature. Ferraioli
et al discusseda series of 16 cases of splenic abscesswhere two
patientswith leukemia required splenectomyas responseto IV
antibiotics was poor.20 Another case report by Olcay et al
showed successful management of splenic abscess with sple-
nectomy in a 14-year-old boy with acute myeloid leukemia.12

Management of splenic abscess in immunocompromised chil-
drenwas discussed by Smith et al who opined that splenecto-
my should be the choice for the treatment of splenic abscess in
immunocompromised children and in patients with multiple
splenic abscesses due to difficulty in eradicating the infection
from the reticuloendothelial cells of the spleen, which are not
well penetrated by systemic antibiotics.21 Ng et al also

Fig. 2 (A and B) Intraoperative finding of spleen near the lower pole and cut section of the spleen specimen showing multiple soft greyish-white
nodules surrounded by congested splenic parenchyma largest measuring 1.8� 1.5cm suggestive of abscesses.
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suggested splenectomy for multiple abscesses as the safe and
effective treatment choice.22 Dissemination to other organs
including thebrainandkidneys is a knownrisk and sometimes
progresses to chronic discharging sinuses into a hollow organ
with high mortality rate.3 In our patients, repeated culture
growingdrug resistantgram-negative sepsisnot responding to
any antibiotics, worsening clinical condition and plan for
future TBI as a pre-HSCT conditioning in case 1, splenectomy
was considered before deciding to go for total splenectomy for
removal of infective source and as a life-saving measure. In
both cases, the postsplenectomy significant improvement in
the clinical condition with the clearance of XDR infection was
noted and chemotherapy could be continued. With timely
intervention, the risk of rupture and dissemination leading to
mortality was prevented. Delay in chemotherapy administra-
tion isknowntocausehighriskof relapse. Inourcases,wewere
able toprevent furtherdelay in chemotherapydue to infection,
and remission was achieved.

Overwhelming postsplenectomy infection secondary to
splenectomy is awell-known complication in splenectomized
patients. Both our patients were on intensive chemotherapy,
and splenectomy was performed on an emergent indication;
hence, presplenectomy vaccination was not done. Postsple-
nectomy, penicillin prophylaxis was continued in both cases,
and in case 2, after 1 year of completion of chemotherapy
(þ Rituximab), vaccination including capsulated organisms
was given and since then the child has been doing well.

Primary splenic abscess is a raremanifestation in children
with cancer. A high index of suspicion coupled with timely
diagnosis will lead to choosing the best modality of therapy.
Wait and watch policy in an immunocompetent individual
may not be suitable.
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