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INTRODUCTION  AND  IMPORTANCE:  Splenic  abscess  (SA)  is an uncommon,  life-threatening  disease  with
about  600  reported  cases  in  the  literature.  It is  caused  by various  infective  pathogens  and  generally  occurs
in immunocompromised  patients.  SA is a rare  complication  of  non-typhoid  Salmonella  (NTS)  infection.
Diagnosis  of  ruptured  SA is  a challenge  because  the  absence  of  specific  symptoms  and  signs.  Abdominal
computed  tomography  (CT) scan  represents  the  gold  standard  in diagnosing  of  SA. Splenectomy  is  the
treatment  of  choice  of  ruptured  SA  with  peritonitis.
CASE PRESENTATION:  A  26-year-old  Caucasian  female  was  admitted  to  the  Emergency  Department  with
a three-day  history  of  abdominal  pain  and  fever.  Physical  examination  revealed  severe  and  generalized
abdominal  pain  on superficial  and  deep  palpation  with  obvious  muscle  guarding  and  rebound  tenderness.
Abdominal  CT scan  showed  ruptured  SA.  Laboratory  tests  reported  anemia  (hemoglobin  10.4  g/dl).  The
patient  was  taken  emergently  to the  operating  room  for splenectomy.  The  postoperative  course  was
uneventful,  the patient  was  discharged  on  the  7th  post-operative  day.  Diagnosis  of  NTS  SA  was made  by
pus cultures.
CLINICAL  DISCUSSION:  SA  is  a rare  complication  of NTS infection  associated  with  high  morbidity  and

mortality  rates.  Although  different  types  of treatment  of  SA  are  reported  in the  literature,  splenectomy
represents  the  treatment  of  choice  of  ruptured  SA.
CONCLUSION:  NTS SA  is  difficult  to  diagnose  because  of  its  rarity  and  non-specific  clinical  presentation,
often  fatal  if left  untreated.  Although  there  is no  gold  standard  for treating  SA,  splenectomy  with  peritoneal
lavage  is  mandatory  in case  of ruptured  SA  with  peritonitis.

©  2020  Published  by  Elsevier  Ltd on  behalf  of IJS Publishing  Group  Ltd.  This  is an  open  access  article
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1. Introduction

Splenic abscess (SA) is an uncommon, life-threatening disease
with about 600 reported cases in literature and an incidence rate
of 0.14%–0.7% in autopsy series [1]. It is caused by various infective
pathogens and generally occurs in males patients with underlying
comorbidities (neoplasia, immunodeficiency, trauma, metastatic
infection, splenic infarct or diabetes) [2]. Diagnosis of ruptured
SA is a challenge because of its rarity and the absence of specific
symptoms and signs [3]. Abdominal CT scan represents the gold
standard in diagnosing of SA [4]. Although there are no guidelines

for the management of SA, splenectomy with peritoneal lavage is
mandatory in case of ruptured SA with peritonitis. Mortality rate
of SA is high ranging from 0% to 47%, due to the frequent delayed
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iagnosis, the possible complications (rupture in this case) and the
omorbidities affecting patients [1]. A case of a young patient with
eritonitis caused by non-traumatic rupture of a unknown non-
yphoid Salmonella SA is presented with review of the literature in
ccordance with SCARE 2020 criteria [5]. The purpose of this case
eport is to remember that ruptured SA is a rare, life-threatening
isease causing acute abdomen that requires urgent diagnosis and
reatment.

. Presentation of case

A 26-year-old Caucasian female was  admitted to the Emergency
epartment with a three-day history of abdominal pain and fever.
he was  feverish, pale, hypotensive and tachycardic. Vital signs

ere blood pressure 90/40 mm Hg, pulse 125 beats per minute,

espiratory rate 24 per minute, oxygen saturation 96% in ambient
ir, and fever (39 ◦C). The patient wasn’t taking any drugs or smok-
ng, her past and familial medical histories were normal. She was
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Fig. 1. Abdominal CT scan showing a voluminous ruptured splenic abscess.
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Fig. 2. Voluminous ruptured splenic abscess with frank pus in the peritoneal cavity:
operative findings.

employed by profession, unmarried, of low socio-economic status.
Physical examination revealed severe and generalized abdomi-
nal pain on superficial and deep palpation with obvious muscle
guarding and rebound tenderness. The patient was  initially man-
aged conservatively, with intravenous broad-spectrum antibiotics,
antipyretic drugs, bowel rest, fluids and supportive care. She was
promptly evaluated by contrast-enhanced abdominal CT scan that
showed splenomegaly with a well defined hypodense peripherally
enhancing lesion located in the upper and middle part of the spleen
(measuring 9cm × 8cm × 8 cm)  with free intra-abdominal fluid,
interpreted as a voluminous ruptured splenic abscess (Fig. 1). Lab-
oratory tests reported anemia (hemoglobin 10.4 g/dl), neutrophilic
leukocytosis (WBC 15.900 103/�L), platelet count of 125000/mm3

(reference range 150000–450000/mm3), C-reactive protein level
of 283.19 mg/L (reference range <7.5 mg/L), prothrombin activ-
ity 60% (reference range 80–120%) and INR 1.43 (reference range
0.95–1.15). The patient, after understanding the severity of her
medical condition and accepting surgery, was taken emergently
to the operating room by experienced general surgeons (the first
two authors) for exploratory laparotomy, evacuation of intra-
abdominal free fluid and splenectomy under general anesthesia.
The patient was placed in the supine position on the operating
table: intraoperatively the upper pole of the spleen was found to be
ruptured with about 800 mL  of frank pus (Fig. 2) in the peritoneal
cavity sent for culture and drained. Splenectomy along with peri-
toneal lavage was performed and left paracolic and pelvis drainage
were placed. Widal-Wright test and echocardiogram were nega-

tive respectively for Salmonella typhi and infective endocarditis.
Pus culture from SA was positive for Salmonella species sensi-
tive to cephalosporins, fluorchinolones and carbapenems. Patient
was given an IV injection of Ciproxin 400 mg  twice daily for 5

3
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ig. 3. (a,b). The ruptured abscess visualized at the upper pole of the surgically
emoved spleen.

ays and Meropenem 1 gm 3 times daily for 5 days. The postop-
rative course was uneventful: abdominal drains were removed
n the 5th postoperative day, postoperative laboratory tests were
nremarkable. The patient received pneumococcal, meningococcal
nd Hemophilus vaccination, was  discharged on the 7th post-
perative day in a stable condition and referred to Infectious
isease Department. The splenectomy specimen (Fig. 3 a,b), sent

or histopathology evaluation, measured 15 × 7 × 5 cm,  weighed
20 g and contained a large (9 × 8 cm), abscessed and ruptured
yst. On microscopic examination the splenic parenchyma showed
omplete effacement of splenic architecture with sinus dilatation,
resence of macro and microcysts (Fig. 4), granulocyte inflam-
atory cells and subcapsular microabscesses (Fig. 5). The patient

olered the advice provided and after a follow-up of six months is
symptomatic.
. Discussion

This clinical case describes the spontaneous rupture of a volumi-
ous non-typhoid Salmonella (NTS) SA presenting with peritonitis.
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Fig. 4. Photomicrograph section of abscessed splenic cyst (haematoxylin and eosin,
original magnification × 40).
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Fig. 5. Photomicrograph section of subcapsular splenic inflammation (haema-
toxylin and eosin, original magnification × 20).

SA is an uncommon disease that occurs more often in young, males
and immunocompromised patients [6], caused by various infec-
tive pathogens ranging from bacteria, protozoa, parasites to fungus
[7]. Although the reported incidence of SA in autopsy series varies
between 0.14% and 0.7% [1], it appears to be increasing in frequency
because of the growing number of immunologically compromised
patients [8]. SA may  be monomicrobial, polymicrobial or sterile and
usually presents as solitary and unilocular lesion with diameters
ranging from 1 to 18 cm [9]. SA is usually a complication of bac-
teremia resulting from metastatic (e.g. endocarditis) or contiguous

infection (e.g. intestinal perforation) or represents a superinfection
of cysts, pseudocysts or hematomas [10]. In more than 50% of cases
Gram-positive cocci and enterobacteriacee (e.g. Salmonella) are the
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ulprits. Anaerobes are also important causes of SA. Fungi, Proto-
oa, Actinomycetes and Mycobacteria have also been isolated from
A [6,8]. Bacterial pathogens usually cause unilocular abcesses.
ycobacterial, fungal or protozoal infections are most frequently

een in immunocompromised patients. Various studied indicate
rior splenic insult in addition to bacteremia as a prerequirement

or SA to occur [8]. About half of patients with SA have predis-
osing factors like as preexisting anatomic abnormalities (splenic
ematoma, cysts, pseudocysts, post-traumatic lesion) or immuno-
ompromised status (malignancies, hematologic disorders, drug
buse, cancer, AIDS, chemotherapy, transplantation) [10]. SA is a
ery rare complication NTS infection that usually gives rise to a
elf-limited gastroenteritis: approximately 5% of individuals with
TS infection will develop bacteremia with possible suppurative

nfections of almost any organ [11]. Salmonella can cause endo-
arditis, pericarditis, arterial infection, abdominal infection, soft
issue infection, urinary tract infection, genital infection, pneumo-
ia, empyema, meningitis, septic arthritis and osteomyelitis [12].
almonella has been isolated in 11–15% of patients with SA [13].
nvasive NTS is rare in industrialized parts of the world with an
ncidence of 1.02/100,000 population [13]. Symptoms and signs of
A are non specific: the most common are high-grade fever, left
pper abdominal pain and splenomegaly [14]. Additionally these
atients may  present with vomiting, nausea, shoulder pain, pleu-
itic chest pain, left upper quadrant mass and pleural effusiony [2].
n our clinical case the patient presented with high-grade fever,
eneralized abdominal pain and peritonitis. Although traumatic
upture of spleen is more common [15], spontaneous rupture of SA
s uncommon and it must be suspected in case of acute abdomen
nd signs of haemodynamic compromise in a background of sep-
is, malignancy haematological disorders, acute viral infection and
mmunosuppression. In our clinical case there was  no suspicion
f splenic rupture due to the lack of known risk factors and non-
yphoid Salmonella SA appears to be a sequelae of bacteremic
pisode in a immunocompetent patient with numerous splenic
alformative cysts. CT scan and microbiological study of blood and

spirated components are useful diagnostic modalities to obtain
he diagnosis. CT scan represents the diagnostic modality of choice
o establish the presence of SA or associated rupture in the peri-
oneal cavity, with a higher sensitivity (96%) than ultrasonography
75–90%) for the detection of abdominal masses [16]. Blood cul-
ures are positive in 24–80% of cases, however bacterial growth
ulture of abscess is more efficient (50–80%) [6]. It is important to
ave cultures from both blood and pus, since the organism only
atches in 24% of cases [16]. In our clinical case abdominal CT

can, performed in emergency, diagnosed ruptured SA but only
us cultures were obtained intraoperatively. SA must be differ-
ntiated from other splenic lesions such as primitive lymphoma,
etastasis, infarction or hematoma [17]. Early diagnosis of SA is

aluable to decrease the morbility and mortality. The management
f unruptured SA is controversial and based on medical therapy
ith broad-spectrum antibiotics and splenectomy or percutaneous

rainage under imaging with good results. Splenectomy is still the
ost accepted treatment of a SA with a mortality rates of 0–16.9%

nd morbidity rates of 28–43% [18] and represents the treatment
f choice along with appropriate antibiotics in case of ruptured SA
ith peritonitis. In our clinical case splenectomy was performed

s life-saving treatment for the patient that had no complications
fter surgery.

. Conclusion
SA is a rare complication of NTS infection, difficult to diagnose
nd often fatal if left untreated. It is a uncommon disease that
emains mainly a subject of case reports. About 600 cases of SA are
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reported in the literature and the largest series is that of Chang et al.
with 67 cases of SA observed over a period of 19 years. Abdominal
CT scan and microbiological study of blood and aspirated compo-
nents of SA are useful diagnostic modalities to establish the correct
diagnosis. Due to non-specific clinical presentation, ruptured SA
remains a diagnostic challenge. As there is no gold standard for
treatment of SA due to the lack of randomized trials, optimal treat-
ment must be tailored to each patient. Splenectomy with peritoneal
lavage is mandatory in case of ruptured SA with peritonitis.
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