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INTRODUCTION:  Splenic  abscess  (SA)  is a rare  potentially  fatal  condition  in  the  paediatric  population.  It  is
difficult  to diagnose  given  its non-specific  presentation.  There  are  no  current  guidelines  for  management
of  SA  in  this  population  but  splenic  preservation  is  advantageous  given  the  vital  role the  spleen  plays  in
immunity.
PRESENTATION  OF  CASE:  We present  a  case  of  a 15-year-old  boy  with  a large  splenic  abscess.  He  underwent
successful  partial  splenectomy  with  resolution  of  his  symptoms  thereafter.
DISCUSSION:  Standard  surgical  treatment  for  splenic  abscess  is antibiotics  and  drainage.  Spleen-
plenic abscess
almonella infection
almonellosis
plenectomy
artial splenectomy

preserving  options  include  percutaneous  drainage,  partial  splenectomy,  subtotal  splenectomy  and  splenic
auto-transplantation.  Spleen-preserving  techniques  should  be used  where  possible  to achieve  best  out-
come in  clearing  infection  and  to  ensure  the  immunologic  role  of the  spleen  is not  compromised.
CONCLUSION:  Splenic  abscess  is  rare  conditions  seen  in paediatric  practice  with  high  mortality  and  partial
splenectomy  can  be a useful  spleen-preserving  technique  in  treating  this  condition.

©  2017  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
he CC
access  article  under  t

. Introduction

Isolated splenic abscess (SA) is rare conditions seen in pae-
iatric surgical practice however they are associated with high
ortality despite prevalence of antibiotic usage especially if there

s delay in diagnosis and treatment [1]. They are seen in patients
ith an immunocompromised state, however can also occur in the

mmunocompetent due to dissemination of an infective focus to
 pre-existing splenic cyst. The management options for SA has
hifted from total splenectomy to spleen-preserving techniques
henever possible, such as percutaneous drainage, partial splenec-

omy and subtotal splenectomy, due to greater understanding of
he important immunologic role of the spleen [1–5].

We report a rare case of a patient with a SA due to Salmonella
nfection that was successfully treated with partial splenectomy
nd complete removal of the infected part of the spleen, at an

cademic medical center. This case report has been reported in
ccordance with SCARE criteria[6].

∗ Corresponding author at: Department of Paediatric Surgery, KTP – National Uni-
ersity Children’s Medical Institute, 1E Kent Ridge Road, NUHS Tower Block, Level
2,  119228, Singapore.
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reativecommons.org/licenses/by-nc-nd/4.0/).
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

2. Presentation of case

A previously well 15-year-old Chinese boy presented to the hos-
pital Emergency Department with a 3-day history of abdominal
pain, fever, vomiting and diarrhoea. He had a positive travel history
to Malaysia 5 days prior to his admission. However, there was no
significant contact history and no significant past medical history.
His vaccinations were current.

On examination, he was noted to be pyrexic at 38.4 ◦C with
mild tachycardia at 100–105 bpm. The abdomen was  distended
with fullness, tenderness and guarding especially over the left
upper quadrant. Examination of the cardiovascular and respiratory
system was otherwise unremarkable. Biochemical investigations
revealed a leucocytosis of 17.9 × 109̂/L (3.4–9.6 × 109̂/L), with
neutrophilia, with normal haemoglobin and platelet levels. The
C-reactive protein was grossly elevated at 322 mg/L (0–10 mg/L).
Work-up for immunodeficiency was negative with normal Com-
plement 3, 4 levels, CD4 and CD8 counts. Blood and stool cultures
were negative for bacterial growth, ova, cysts or parasites. Abdom-
inal x-rays revealed displacement of prominent small bowel loops
towards the right flank (Fig. 1).
Computed tomography (CT) scan of the abdomen (Fig. 2)
revealed a 15-cm cystic lesion arising from the lower pole of the
mildly enlarged spleen at its widest diameter with rim calcification
suggesting that the cyst had been present for a long time.
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Fig. 3. Frank pus aspirated from the splenic abscess intra-operatively.
ig. 1. Abdominal x-ray showing displacement of dilated small bowel loops towards
ight flank.

Despite a trial of intravenous antibiotics with Ceftriaxone and
etronidazole, he remained pyrexial and decision was  made for

xploratory laparotomy.
The abdomen was entered via a midline incision. Intra-

peratively, a large SA displacing the bowel loops was found,
ontaining 1.5 L of frank pus which was aspirated (Fig. 3). There
as no intra-peritoneal soilage or free perforation. Decision was
ade for partial splenectomy and the pus was sent for microbio-

ogical studies (Fig. 4). Viable splenic tissue was marked with a 1 cm
argin proximal to the infected tissue. A continuous row of hori-

ontal mattress sutures was placed over Gore-Tex
®

patch to act as
ledgets. The infected part of the spleen was then transected with
nergy device. The surgery lasted a total of 3 h with minimal blood
oss.
The splenic pus cultures grew Salmonella group B species that
as sensitive to Ampicillin, Ceftriaxone and Ciprofloxacin. His

ntibiotics were adjusted to high dose Ceftriaxone. He recovered

Fig. 2. CT scan images of a large cystic lesion arising from the low
Fig. 4. The spleen prepared for partial splenectomy using Gore-Tex® patch proximal
to  area of transection.

well post-operatively with defervescence of fever and was  dis-
charged well on post-operative day 9 after a total of two weeks
of antibiotics. Histology showed a splenic cavity lined by strati-
fied squamous epithelium containing necro-purulent material. The
patient was  reviewed in the outpatient clinics 6 weeks after dis-
charge and was  noted to have recovered fully.

3. Discussion

SA is a rare condition seen in paediatric surgical practice and
its incidence is reported to be between 0.14–0.7% in autopsy stud-
ies [7]. Spleen has the capacity to fight against infection given the
important role it plays in immunity and this likely accounts for the
low rates of SA [1]. SA is therefore more common in patients with
immunocompromised states such as malignancy, systemic infec-
tion, diabetes, trauma and haemoglobinopathies likely sickle cell

anemia [1]. In the immunocompetent, seeding of splenic cysts after
enteric fever is a common cause of SA especially in regions where
enteric fever may  be endemic. Although, enteric fever is uncom-

er pole of the mildly enlarged spleen with rim calcification.
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on  in Singapore, it is still endemic in parts of Malaysia which our
atient visited [8].

The common organisms cultured from splenic abscess include
taphylococci, Streptococci, Salmonella and Escherichia coli although
ost of the microbiological data are from adult studies [9].

almonella has been isolated in 11–15% of splenic abscesses and has
lso been implicated as the causative organism in the immunocom-
etent child [2,3,10]. Salmonella is the most commonly identified
ause of foodborne illness in U.S and most cases involve ingestion
f contaminated food item [11]. The most common clinical mani-
estation of Salmonella is gastroenteritis producing symptoms like
iarrhea, nausea, vomiting, fever and abdominal cramps 6–48 h
fter ingestion of the contaminated food product. It is likely that in
ur patient the Salmonella gastroenteritis had caused a transient
acteremia with seeding to the pre-existing splenic cyst to cause
econdary infection.

Pyogenic infection of the spleen has CT imaging characteris-
ics such as rim-enhancement, gas formation and contents of the
bscess showing non-uniform densities owing to the layering of
roteinaceous material within [12]. However, CT and Ultrasound
re not sensitive in differentiating between infected, nonparasitic,
rue splenic cyst or pseudocyst [3]. The lack of characteristic imag-
ng findings on the CT scan of our patient influenced the managing
eam to initially attribute the patient’s fever and abdominal symp-
oms to the gastroenteritis.

There are various treatment modalities for the management of
A including antibiotics, percutaneous drainage, partial, subtotal or
otal splenectomy. While total splenectomy was the standard surgi-
al treatment for splenic abscesses [13,14], the choice of treatment
ow is influenced by factors including patient factors, available

ocal expertise, aetiology of SA, anatomical location, extent of
nfection, and intra-operative evaluation of the viability of the.
pleen-preserving techniques such as partial splenectomy, percu-
aneous drainage are preferred options where possible with total
plenectomy being reserved for patients for whom the extent of
he infection renders spleen-preservation technically impossible.
his shift in paradigm to spleen-preserving methods especially
n a paediatric setting is brought about by increased awareness
f the important immunologic role of the spleen in its defence
gainst encapsulated organisms [4,15]. Total splenectomy puts
atients at risk of rare but life threatening overwhelming post-
plenectomy sepsis. Percutaneous drainage is mostly a temporizing
easure before interval surgery and is often complicated by recur-

ence of collections or incompletely emptied cavities, although
ome authors have reported good outcomes [1–3,16]. Choudhury
t al. reported a case series of 18 patients with isolated SA who
ere successfully managed with antibiotics and image-guided per-

utaneous drainage with all patients having complete resolution
16]. Spleen auto-transplantation is a relatively newer technique
mployed with the aim of splenic preservation in trauma patients
hen the spleen cannot be saved any other way but its role in
atients with SA has not been yet been defined. Despite the appar-
nt disadvantages of total splenectomy, it might be the procedure
f choice in select group of patients − those with multifocal focal
bscess and permanent immunocompromised state − such as those
ith haemoglobinopathies.

Fortunately, in our patient despite the large size of the abscess,
artial splenectomy was still possible as the abscess cavity
ppeared to originate from the lower pole of the spleen and the
emaining spleen appeared healthy. Therefore, where possible, par-
ial splenectomy is our recommended choice of procedure.
. Conclusion

SA are rare conditions seen in paediatric surgical practice which
re difficult to diagnose and spleen-preserving techniques should
PEN  ACCESS
gery Case Reports 38 (2017) 176–179

be used where possible to achieve best outcome in clearing infec-
tion and to ensure the immunologic role of the spleen is not
compromised.
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