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ABSTRACT

Background: Splenic abscess is a rare complication following Sleeve Gastrectomy.
Methods: We performed a systematic review to clarify its clinical significance,
presentation, and management. PubMed, Embase, MEDLINE, Google Scholar, and The
Cochrane Library were searched up to the 19t of July 2020.

Results: A total of 18 patients were included, of which 11 were female, and 7 were male.
The mean age was 34.1 + 12.3 years, and the mean body mass index was 45.8 + 7.6 kg/m?2.
Type 2 diabetes mellitus was reported in 11.1% of patients, and hypertension in 22.2%.
Fever was the most common presenting symptom seen in 17 (94.4%) patients, followed
by abdominal pain in 10 (55.6%). The mean duration from surgery to presentation was
98.6 + 132.7 days (range 10 -547 days). Computed Tomography was used for
investigations in 17/18 (94.4%) patients. Seven patients had reported leak, three
reported bleeding, and 2 reported pleural effusion. 13 patients had unilocular abscess. All
patients were treated with antibiotics. 4 patients needed Total Parenteral Nutrition, and
three were given Proton Pump Inhibitor. In total, 11 patients needed percutaneous
drainage as a part of treatment and 11 patients needed total splenectomy, and 1 needed
partial splenectomy.

Conclusion: Splenic abscess following sleeve gastrectomy is a rare identity. The etiology
of formation of splenic abscess needs further studies. A computed tomography of the
abdomen with contrast is the preferred diagnostic tool. There is no gold standard

treatment for splenic abscess.



INTRODUCTION

Splenic abscess is an uncommon complication of other infections, which occurs after
hematogenous spread or local dissemination. (1)

The most frequent factors are bacterial endocarditis or in cases of splenic ischemia or
infarction that are secondarily infected. Other sources are pyogenic and abdominal
infections, gastrointestinal perforations, arteriovenous malformation, pneumonia,
diabetes, neoplasia, hemoglobinopathies such as sickle-cell anemia and thalassemia,
AIDS, immunodeficiency, urogenital infections, trauma, and metastatic infection (2, 3).

The incidence of splenic abscess varies between 0.14% to 0.7% in the autopsy series (4,

5)

Splenic abscess is an extremely rare condition, but if untreated, mortality may be as high
as 70%, reducing to 1% with appropriate treatment (6).

The most common pathogens detected in the most series include Staphylococcus,
Streptococcus and Enterobacteriaceae members, especially Escherichia coli (4, 7, 8).
Sleeve gastrectomy (SG) is currently the most commonly performed bariatric surgery
procedure worldwide (9). It is a relatively simple and safe procedure with low morbidity
and mortality and results in significant, durable weight loss (10). SG reported
complications include staple-line bleeding, leak, stricture, spiral rotation, delayed gastric
emptying, gastric dilation, intra-abdominal abscess, splenic injury, and splenic abscess
(10-13).

Splenic abscess following SG is an uncommon finding but can be potentially fatal. Only a
few cases have been reported in the literature. The incidence of splenic abscess following
SG is thought to be growing due to the increasing number of the procedure. Due to

advances in imaging studies, the widespread use of diagnostic imaging modalities such as



computed tomography (CT) and ultrasonography (US). The risk of abscess formation
increases with poor blood supply, such as infarction of the upper pole of the spleen, which
is not uncommon following SG (14, 15).

The clinical manifestations of splenic abscesses usually include abdominal pain,
exclusively located or, at least, more intensely described in the upper-left-quadrant area.
Fever, nausea, vomiting and anorexia may be also present in various combinations (8, 16,
17).

Laboratory findings are consistent with the acute phase of infection, but their exact nature
is determined by the pathogen isolated from the abscess (18, 19).

The splenic abscess management is based on medical therapy with antibiotics and
splenectomy or percutaneous abscess drainage (PCAD), with good results. However, the
optimal treatment remains unclear (20, 21).

The present review aims to understand the presentation and management of splenic
abscess after SG in accordance with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines (22). To the best of our knowledge, this is the

first systematic review on this topic.

METHODS

A multi-database search was conducted to identify all published cases of splenic abscess
after SG. PubMed, Embase, MEDLINE, Google Scholar, and The Cochrane Library were
searched from up to 19t of July 2020. The search strategy used the following keywords
and was modified for each database: [(splenic abscess) AND (sleeve gastrectomy)].
Authors NS, CP, and SP individually screened and selected studies based on title and
abstract. After primary selection, both authors reviewed the selected studies' full text and

determine suitability for inclusion based on the established selection criteria. For further



eligible studies, cross-references were screened. A discussion with each other solved
disagreements until consensus was reached.

Only original articles, case reports, and case series published in the English language were
included. Review papers were excluded. Due to inconsistent reporting of outcome
measures and a low number of included studies (e.g., patients), a meta-analysis was not

performed.

RESULTS

The initial literature search produced 61 results, including 19 duplicates. After screening
for title and abstract, 15 potentially relevant studies were found and underwent a full-text
critical appraisal. Two of these were excluded; one was a review, and the other was not in
English language. 13 studies (23-35) were included in this systematic review. Figure 1
presents the PRISMA flowchart.

Study characteristics

Table 1 gives an overview of the characteristics of the included studies. A total of 18
patients were included, of which 11 (61.%) were female and 7 (38.9%) male. The age of
the patients was 34.1 + 12.3 years (range from 19 to 68 years). Body Mass Index (BMI)
was reported in 13 of 18 patients (this corresponds with 10 of the 13 included studies)
and ranged from 45.8 + 7.6 kg/m2. Regarding comorbidities, hypertension was reported

in four patients (22.2%) and type 2 diabetes mellitus in 2 (11.1%).

Initial presentation, symptomatology, and diagnostic modalities
Table 2 and figure 2 give an overview of the initial presentation, symptoms, and
diagnostics modalities used. Fever was the most common presenting symptom, found in

17 (94.4%) patients, followed by abdominal pain in 10 (55.6%). The mean duration from



surgery to presentation was 98.6 + 132.7 days. A Computed tomography (CT) scans were
used to diagnose a splenic abscess in 17/18 (94.4%) cases, in combination with
esophagoduodenogastroscopy (EGD) in 4 (22.2%) cases and/or Upper Gastro-Intestinal
(UGI) series in 2 (11.1%). Echocardiography was performed in 4 (22.2%) patients to
exclude sources of septic emboli.

Laboratory investigations, cultures, and initial treatment

Table 3 gives an overview of the initial laboratory investigations and treatment. The
majority (15/18; 83.3%) of the patients had an elevated white blood cell (WBC) count
and, to a lesser extent, an elevated c-reactive protein (CRP). In 15/18 cases, WBC was
noted as elevated. In the remaining three cases, no mention was made of lab results. All
patients were treated with antibiotics. Total parenteral nutrition (TPN) was required for
4 (22.2%) patients, and 3 (16.7%) patients were given proton pump inhibitors (PPI).
Figure 3 gives an overview of the results of the microbial culture results. Cultures were
reported in 10 of the 13 included studies. S. aureus and E. coli (20% each) were the most
common bacteria isolated from the patients in this study, followed by K
pneumoniae (11%). In about 11% of the patients, multiple organisms were isolated.
Surgery and postoperative course

Table 4 gives an overview of the surgical approach. Eleven (61.1%) patients needed
percutaneous drainage as a part of their initial treatment. Unsuccessful resolution with
percutaneous management led to three (16.7%) patients undergoing laparoscopic
drainage. 11 (61.1%) patients eventually needed a total splenectomy, and 1 (5.6%)
needed a partial splenectomy. None of the patients died.

Table 5 shows the postoperative course and abscess characteristics. Abscess duration
ranged from two weeks to 18 months. The majority of the abscesses were unilocular

single abscesses. No patient died from the disease or its treatment. Postoperative



complications were inconsistently reported. Of the studies that reported postoperative
complications, leak and bleeding were most common. Eleven of the eighteen patients with
a splenic abscess had a preceding complication (of which seven were leakage, others were
not specifically mentioned) during the initial sleeve operation.

Discussion

This systematic review demonstrates that a splenic abscess is a rare entity after SG. It is
usually a unilocular abscess and treated with antibiotics in conjunction with
percutaneous drainage and/or splenectomy. Some patients may need TPN. Based on the
included studies, we propose the following treatment algorithm to treat splenic abscess
following SG (Figure 4).

In this review, 7 of the 18 splenic abscesses were associated with a staple line leak,
suggesting investigations must be carried out to rule out the latter. Hence a large
proportion of the patients included here underwent some form of imaging of the sleeve.
However, another 7 cases had an uneventful SG without any obvious complication,
demonstrating the exact mechanism of post-SG splenic abscess is incompletely
understood.

A necessary step in SG is a division of the gastrosplenic ligament while sacrificing the
short gastric arteries to mobilize the stomach's major curvature and, in particular, the
fundus. As a result, splenic vascular compromise may become apparent intraoperatively
as arterial demarcation of, typically, the upper pole of the spleen. Other possible causes of
infarction following a SG include splenic vein thrombosis and inadvertent ligation of the
upper terminal splenic artery branches (14). Such infarction has also been noted during
Nissen's fundoplication (13, 15) procedures. Sakran et al. (17) hypothesized that infection
of the splenic infarct results either from direct extension from local infection or through

hematological spread, aided by temporary immunosuppression in the immediate



postoperative period. The latter may be aggravated by rapid weightloss and reduced oral
intake.

Other potential causes of splenic abscess unrelated to bariatric surgery include metastatic
infection from other sites, such as bacterial endocarditis, infection following splenic
infarction due to hemoglobinopathies, trauma to the spleen, immunodeficiency state, and
contiguous infection by direct spread (29, 36, 37). As such, patients with any of these
predisposing factors should be explained about the risk of formation of splenic abscess
during the pre-operative counseling and consent process.

Due to the relative rarity of splenic abscesses following SG, and the fact that splenic
infarction has no clinical relevance in the majority of patients (38, 39), the splenic abscess
is often not considered in the initial work-up. Patients are mostly admitted to the hospital
with nonspecific complaints such as upper quadrant pain, fever, feeling cold, and
trembling. For this reason, diagnosis of splenic abscess is not always easy, and may lead
to a delay in diagnosis.

The triad of fever left upper quadrant pain, and a tender mass was suggested by Sarr and
Zuidema (40). However, we did not find that a tender mass was part of the common
symptom triad.

Fever was the most common symptom seen in our series, followed by left upper quadrant
abdominal pain and chills as reported in Figure 2, and the combination should prompt an
urgent CT scan.

The most frequently observed laboratory finding of the cases with splenic abscess is
leukocytosis.

Splenic abscesses are typically bacterial in origin (41). Both gram-negative and gram-

positive organisms have been reported (14, 42). The most frequent agent found in the



splenic abscess is Streptococcus. Staphylococcus and microorganisms from the
Enterobacteriaceae family are less frequent factors.

Rarely, fungi and protozoa are also encountered, especially in immuno-suppressed
patients. Splenic abscesses tend to be polymicrobial, so they should be treated with
broad-spectrum antibiotics. In our review, the most common organisms obtained from
culture of the abscesses were Streptococcus species and Escherichia Coli.

Diagnosis is often challenging due to non-specific presenting symptoms. Early diagnosis
can readily be made on a CT scan in a patient with suggestive clinical and biochemical
parameters (3).

CT scans can characterize the abscess cavity contents and reveal if it is unilocular or
multilocular, which may have treatment implications. They may also reliably differentiate
splenic abscesses from splenic cysts and hematomas. Additionally, it helps delineate the
abscess's location in relation to the spleen and other visceral structures, thereby helping
in planning for percutaneous and/or surgical drainage.

Splenic abscesses are, in general, associated with increased mortality and complication
rates. Mortality rates of 12 -70% have been reported (6, 43), although none of the
patients in this review died due to this complication. This may be due to publication bias
or some other hitherto unknown factor. It is further possible that those presenting with a
splenic abscess without a local cause are sicker with widespread hematogenous spread
of infection.

There is no gold standard treatment for splenic abscess. Traditional treatment includes
appropriate antimicrobial therapy and/or CT-guided percutaneous aspiration with or

without splenectomy (44).



Solitary splenic abscesses can usually be treated with percutaneous or laparoscopic
drainage allowing for preservation of the spleen. When symptoms persist, or the abscess
is multilocular, a splenectomy might be needed (36, 45).

There are a number of studies in favor of spleen preservation and management using
percutaneous aspiration or drainage (PCAD) (20, 46).

PCAD may be used as a bridge to surgery, allowing nonoperative healing for splenic
abscess patients who are at risk for surgery, and helps avoid the risk of a fulminant and
potentially life-threatening infection. The success rate for PCAD in our series was 22% (4
of the 18 patients).

While splenectomy is the most preferred treatment method, today, conservative methods
such as PCAD are also applied, especially in solitary, thick-walled cases of abscess (20,
46).

Further studies are needed to elucidate the role of splenic ischemia in abscess formation.
One suggestion could be to examine the spleen at the end of the procedure and note any
obvious demarcation, especially of the upper pole, which could be a precursor to splenic
infarction abscess.

The initial management of postoperative splenic infarction is conservative with pain
control and serial observation. (15) Symptoms can persist for two days to two weeks until
complete resolution. (15) For patients with persistent symptoms, further investigations
might help rule out an abscess formation or other complications.

In a series by Nores et al. (37), 34% of patients with splenic infarction required
splenectomy for persistent pain. Larger volumes of infarction lead to greater rates of
splenic infarct complications such as abscess, cyst, rupture, or hemorrhage. The
management of these complications remains varied, ranging from observation to

splenectomy (37). Percutaneous drainage is generally the preferred treatment modality



in unilocular or bilocular abscesses and when the content appears less
viscous. Splenectomy allows for definitive management of splenic abscesses but is not
without its own short and long-term morbidity. However, it remains the only viable
treatment option for some patients, especially those with multilocular or multiple
abscesses, those where percutaneous drainage has failed, and patients with recurrent
abscesses.

This study further suggests that percutaneous drainage is a safe and effective alternative
to surgery, especially in unilocular or bilocular abscesses, allowing preservation of the
spleen and avoiding the need for immunization and lifelong prophylactic penicillin. It
should be considered the first line of treatment. Splenectomy should be reserved for those
where the percutaneous drainage has failed.

Further studies with a larger sample of SG patients should be conducted to elucidate the

role of splenic ischemia or infarction in abscess formation.

Conclusion

Splenic abscess formation after SG is an uncommon but highly morbid complication. It
should be considered in the differential diagnosis of any post SG patient presenting with
the triad of fever, left upper quadrant abdominal pain, and raised inflammatory markers
may herald a splenic abscess following sleeve gastrectomy. A CT scan will usually confirm
the diagnosis. Patients should be initially treated conservatively with intravenous
antibiotics and percutaneous drainage, where possible. The decision to undergo a

splenectomy will be based on clinical status and response to treatment.
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